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OFFICIAL ORGAN OF THE ROYAL AERO CLUB 


THE AW.AA SEASLUG 


Already fired under service conditions, the A.W.A. Seaslug is the Royal Navy's 
first ship-to-air missile. Powered by a sustainer motor and four boosts, the Seaslug 
engages bombers at any height up to the maximum at which modern aircraft can fly. 


SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD., BAGINTON, COVENTRY 
A MEMBER OF THE HAWKER SIDDELEY GROUP / ONE OF THE WORLD'S INDUSTRIAL LEADERS 
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HELICOPTER 
WIND-TUNNEL, & AIRSCREW 


fully A.R.B. approved 


HORDERN-RICHMOND LTD. 


BRISTOL ROAD, GLOUCESTER Tel: Gloucester 24941 


FOR BRISTOL, WESTLAND AND SAUNDERS-ROE HELICOPTERS. SUPPLIERS OF “HYDULIGNUM” FOR MAIN 
ROTOR BLADES OF BRISTOL “SYCAMORE” AND 173 HELICOPTERS. 


AGENTS FOR BELL AND AGUSTA-BELL HELICOPTERS IN UNITED KINGDOM AND REPUBLIC OF IRELAND 


MAKERS OF TAIL ROTOR BLADES 


| | 

| 
\\ 
| 
<\/> 
| 
BLAD | 
' BELL & HILLER BLADES \ 
the Bell Helicopter Corporation, from 
| 


Unit meet 


¥, 


ir MIniSt ec.’ 
ry opec.: 
D.1.D. 3954 


You're fitting the Ministry-approved 
hose when you fit Silvoflex, the 
hose chosen by Rolls-Royce and other 
leading manufacturers for their 
engines — it is exclusively used 

on the Dart, for instance. You can 
make no choice so good as Silvoflex. 


Palmer Aero Products Ltd PENFOLD ST. LONDON N.W.8 
AERO COMPONENTS - RAMS - VALVES - SILVOFLEX HOSE - X-RAY INSPECTION SERVICE 
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No.1 URSA MAJOR in sPRING) 

THE GREAT BEAR (also known as The Plough). 

Faithful, all-the-year-round pointer to the North. 

And faithful, weather defying 
service, you can rely on 


OVERSEAS REPRESENTATION THROUGHOUT THE WORLD 
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is Increasing numbers of modern aircraft incorporate 1 
be Boulton Paul powered flying controls in their design. 
oe Why is this? Because Boulton Paul Power Controls 
i are sensitive, accurate, stable, reliable and safe. 


OULTON PAUL 
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ALL CIVIL AND MILITARY USES 


Set the world altitude record for 
helicopters of all categories on 
March 22, 1957, when it reached 
an altitude of 27,828 ft. 


THE 


Set the world altitude record for 
helicopters of all categories on 
June 6, 1955, when it reached an 
altitude of 26,932 ft. 

The ALOUETTE is the first tur- 
bine-driven helicopter in the 
world to hold the U.S. Certificate 
of Airworthiness issued by the 
CAA. 


37, B - PARIS-I6 - BAGatelle 84-00 


Together, the DJINN and the ALOUETTE cover the entire range of civil and military requirements. 
They are the first turbine-powered helicopters in the world to be mass-produced. 
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airborne 


y fire protection 
equipment 


GRAVINER MANUFACTURING COMPANY LTD. 


COLNBROOK - BUCKS 
TELEPHONE: COLNBROOK 2345 (6 lines) 


Specialists in Industrial Thermostats, Overheat Switches and Industrial 
Explosion Protection Equipment 


ed 
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Internationally acctaimea 


tor intercontinental communications 


High sensitivity and frequency stability assure easy and reliable long- 
distance inter-communication between airports and weather 
stations many thousands of miles apart, even in normally bad 
reception conditions. With a range of 0.5 to 30 Mc/s available without 
bandswitching, and the resulting exceptional setting and resetting 
accuracy, the RA.17 is essentially an equipment which can be 
$B Adapter operated over long periods by comparatively non-technical personnel. 
FSK single and dual Its performance, on the other hand, has already established a 
diversity receiving terminals new standard in H.F. communications receivers. Additional and 
ancillary equipments are available for single sideband operation and 
single or dual diversity high-speed teletype FSK reception. 
The RA.17 is now in service with government, postal, news, 
broadcasting and military authorities in both hemispheres. The 
RA.17C version incorporates American type valves and 
connectors throughout. Detailed specifications and performance 


data on request. 


BRACKNELL, BERKSHIRE 


Telephone: Bracknell 941 
Cables/Grams: Racal Bracknell Berks 


North Engiand Agent: Farnell Inscrumencs Lid 
Wetherby Industrial Estate, York Road 
Wetherby, Yorks. 


it: A. R. Bolton & Co 


A A Engineering | Limited 
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are you informed about 


IS the name covering a 


range of Titanium alloys manu- 
factured by Jessop, whose long research and 
experience have resulted in their producing 
the largest Titanium ingots in Europe. 
Hylite is available in seven qualities. 


has a high strength- 


to-weight ratio and excellent corros- 
ion resistance. Hylite alloys are reasonably 
free from embrittlement and may be 


forged, 


cold-worked, welded and 


machined. 


TITANIUM ALLOYS ? 


do you know Acumely 


the steels that are melted in 


vacuum by JESSOP? 


Properties of Jessop Hylite Titanium Alloys 


01% 
proof | U.T.S. | Elong- | Hard- 
Composition stress tons/ ation ness 

tons/ $q.in. 4 B.H.N., 
sq. in. 


TITANIUM 


Commercially pure titanium, supplied to 
D.T.D. specifications 5013 and 5033. 
Resistance to corrosion with maximum 
formability and weldability where 
strength is not critical. 


Commercially 
ure titanium 19.0 27.0 
soft grade) 


Commercially pure titanium supplied to 
D.T.D. specifications 5003 and 5023. 


Commercially 
pure titanium 
(hard grade) 


5% aluminium, 2}% tin alloy. An 
alpha alloy of moderate strength. Being 
readily weldable and easily formed is 
suitable for sheet metal work where 
higher strength than Hylite 10 is required. 


5% Al., 24% Sa. 


2% manganese, 2% aluminium alloy. 
A relatively low alloy bridging the gap 
between commercially pure and the 
higher strength alloys. 


2% Mn. 2% Al. 


TITANIUM 
ALLOY 


4% manganese, 4% aluminium alloy. 
A higher strength alloy suitable for 
compressor discs and blades. 


4% Mn. 4% Al. 


HYLITE 45 
TITANIUM 
ALLOY 


6% aluminium, 4% vanadium. A high 
strength alloy which responds to heat 
treatment. Available in sheet form as 
well as rolled bar and forgings. 


6% Al. 4% V. 


A complex aluminium alloy having 
greater strength combined with excellent 
creep resisting properties. 


Full particulars 


are available on request 


WILLIAM JESSOP & SONS LTD. 
BRIGHTSIDE WORKS, SHEFFIELD 


Amember of the B.S.A. Group 


ae LLOY 46.0 56.0 18.0 270 
ALLOY 36.0 44.0 20.0 240 


In collaboration with the Ministry of Supply 
FORM THE MAJOR PART OF 
INFLATABLE LIFERAFT 
EQUIPMENT FOR THE 


RAF 


and many Commonwealth and Le 
Overseas Air Forces. as 


As World pioneers in the design and develop- 
ment of inflatable lifesaving equipment, the 
R.F.D. Company have played the major 
role in producing better and lighter liferafts 
for modern high-speed aircraft. Valise 
stowed or wing-stowed for automatic ejec- 
ion. Also R.F.D. single-seat liferafts for all 


types of service ai .. . Standard equip- 


ment with the R.AF. 
THE WORLD LOOKS TO 
R.F.D. COMPANY LIMITED, GODALMING, SURREY, ENGLAND. 
Tel.: Godalming 1441. (A.R.B. & M.O.S. Design approved) SaMPANY = 
Overseas Companies in: N. IRELAND . AUSTRALIA . CANADA 


AFRICA . HOLLAND . SWEDEN . FRANCE . GERMANY 
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New addition to the Thorn family of 
miniature indicator lampholders designed 
to use the Atlas midget panel lamp which 

is only 0.575" in length and 0.249" 
in diameter 


INTRODUCING 


ROTARY-SHUTTER 


LAMPHOLDER 
SHORT AND LONG SHANK VERSIONS 


This lampholder represents an outstanding advance in 
space-saving—the outside diameter of the complete device 
is only *&”. Here, then, is the smallest of all dimmer 
indicator lamps. The cap contains a rotary shutter with 
built-in stops to restrict rotation between the fully- 
shuttered and the fully-open positions. When fully 
shuttered there is sufficient illumination for night vision. 
Glass lenses are engraved with the direction of rotation 
and letters indicating night and day conditions. 

The short shank version is designed for panel fitting 
where there is no “Plasteck”’ panel 
intervening between the indicator 
cap, and the lampholder. The long 
shank version is for use where a 
“Plasteck” panel intervenes and/or 
where the extended length may be 
necessary to suit special installa- 
tions. Both components are 
designed to screw into the standard 
lampholder body used for Plasteck 
lighting L/H body 80/10/0063 
earth return. This can be supplied 
as double pole version if required. 
Colour of cap: red, green, amber, 
blue or clear. Can be supplied with 
28”, 12” or 6” bulb. 


AND THE MINIATURE 
PRESS-TO-TEST 


FITTING 
Extreme compactness has been 
achieved in this new “Press to Test” 
component. For installation a 
round hole $}” diameter is all that 
is necessary in the mounting panel. 
The component can be extracted 
from either the front or from the 
back of the panel. There are two 
versions one with 3 terminals (solder 
or screw | terminal common) and 
the other with 5 tag terminations, 
solder (1 terminal common). The 
internal contact assembly are so 
arranged as to be free from normal 
aircraft vibration conditions and 
pre-determined contact pressures 
are maintained in the design tech- 
nique. The front indicator plate can 
be engraved “Press to Test” or for 
any other engraving to suit opera- 
tional requirements. The lampholder cap may be either 
the indicator or rotary shutter type. Colour of cap: red, 
green, amber, blue or clear. Can be supplied with 28%, 
12” or 6” bulb. 


For full information write : 

AIRCRAFT COMPONENTS DIVISION, 

THORN ELECTRICAL INDUSTRIES LTD 

GREAT CAMBRIDGE ROAD, ENFIELD, MIDDLESEX. 
TEL: ENFIELD 5353 
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THE MOST EXPERIENCED OPERATORS OF 


* TWENTY-FIVE HELICOPTERS 


EUROPE’S LARGEST HELICOPTER FLEET * 


HSON-AIRWORK 


CURRENTLY OPERATING IN 


EUROPE 
AMERICA 
AFRICA 

ASIA 
AUSTRALASIA 


¢ 


hott Cut t0 SAFETY... 


The M.L. Cable Cutter is an essential safety component in 
the Westland rescue and pick-up helicopter winch installa- 
tions. Inserted between the hoist pulley and the winch, the 
cutter parts the tough steel cable in an emergency and jet- 
tisons the load even whilst the cable is running. The ciltter 
can be easily removed and refitted without disturbing the 
cable. A standard cartridge primer is utilised which operates 
instantaneously from the aircraft electrical power supply. 


M.L. Cutters are installed in the Westland Widgeon, Whirl- 
wind and Dragonfly. 


M.L. Cable Cutters are initiated either 
electrically or by percussion. 

M.L. Mk 5 Cable Cutter, 35 cwt. cable 
M.L. Mk 6 Cable Cutter, 5 ton cable 
M.L. Mk 7 Cable Cutter, 17 ton cable 


Write or phone for full technical information 


WHITE WALTHAM 
AERODROME, 
MAIDENHEAD, BERKS. 


Telegrams “EMELAIR,”” WHITE WALTHAM 


AVIATION CO. 
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NORD-AVIATION 


2418, RUE BERANGER CHATILLON-: BAGNEUX 
(SEINE) TEL. ALESIA $7-40 
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FUEL TANK PRESSURISATION 


Fuel Tank Pressurisation Systems, designed to meet various operational require- 


ments such as nitrogen blanketing and tank pressurisation, include servo and 


non-servo systems using control reducing 


TEDDINGTON AIRCRAFT CONTROLS LTD. 
MERTHYR TYDFIL, SOUTH WALES. Telephone: Merthyr Tydfil 666 


LONDON OFFICE: COLNBROOK BY-PASS, WEST DRAYTON, MIDDLESEX. Telephone: Colnbrook 2202/3/4 


[ TAC 167 


CABIN AIR 
CONDITIONING CONTROLS 


ANTI-ICING CONTROLS 


FUEL TANK 
PRESSURISATION 


HOT AIR AND GAS VALVES 


ELECTRO-MAGNETIC VALVES 


TIME SWITCHES 


PRESSURE SWITCHES 


PRESSURE REGULATORS 


POTENTIOMETERS, 
ACCELEROMETERS AND 
PRESSURE TRANSDUCERS 


SHEET 


With ocknow/led, nts to 
Westiand Arcraft Ltd. 


i 


| ALUMINIUM for the AIRCRAFT INDUSTRY 


- STRIP - 


: in Standard or Non-standard sizes 
Rolled to current A.l.D. & A.R.B. specifications 


Phone: TRA 3104 


LIMITED 


SALES OFFICE: 


ROLLING 


CIRCLES 


~~ 
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AT Shorts 


IDEAS TAKE SHAPE 


on time 


Time is a challenge. It faces all industry at 
some time: it faces the aircraft industry all 
the time. To meet it requires flexible thinking, 
the ability to switch and control great resources 
and the continuous replenishment of the 
resources themselves. 

At Shorts, where new ideas in missiles are 
on the way, there are space and skill enough 
to solve the most complex of problems. Shorts 
have a reputation for on-time delivery. They 


propose to keep it. 


The first manufacturers of aircraft in the world 
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Gears for 
Rotor Drives 


% = All British shaft-driven helicopters in current production, as well 
as rotating wing aircraft now in production on the Continent 
incorporate precision spiral bevel gears by E.N.V. Gearsofthis |, 
class also have applications for aero engines, flying controls and 
accessory drives. The design and development “ ~~) 
saunpens-ROe ‘SKSETER of precision gears for angular drives calls for 
the specialised knowledge, technique 
and manufacturing facilities which 
E.N.V. can place at the disposal 
of the aircraft industry. 


WESTLAND ‘WHIRLWIND’ 
BRISTOL 173 TWIN ROTOR 


E.N.V. ENGINEERING CO., LTD., 


FOR GEARS HYTHE ROAD, WILLESDEN, 
LONDON, N.W.10. Tel.: LADbroke 3622. 


The Airfridg enables passengers to be 
served with ice cold foods and drinks. This 


compact unit has a capacity of 12 cu. ft. 


and is thermostatically controlled using 
24 volt circuit. Full thermal insulation. 


T PRESSFORM CONSTRUCTION 
(ADDLESTONE) ue 


In daily use by B.E.A. and world’s leading 
Write for illustrated folder, ENGINEERS SHEET METAL WORKERS 
OYSTER LANE, BYFLEET, SURREY. Tel: Byfleet 2227-8 Grams: Hentone Riy: West Weybridge 


i4 
= 
| 
aS, SUD-AVIATION ‘ALOUETTE’ 
C 0 
FE IN TaN, 
AIRFRIDG 
| Menshall 4 
Te OTS 


We employ none but the finest 


Craftsmen and are recognised as 


being among the foremost specialists 


in Sheet Metal manipulation in the 


country and are proud that once 


again the reliability of our 


prototype production has made its 


contribution 


Famous names form a worthy 
testimonial to the quality 
of our design and production 


The 
DOUBLE 
MAMBA 


BY ARMSTRONG SIDDELEY 
AERO ENGINES 


BRISTOL AIRCRAFT LTD. 


BRISTOL AIRCRAFT LTD. (Weston Works) 


ARMSTRONG SIDDELEY MOTORS LTD. 


W. G. ARMSTRONG WHITWORTH MOTORS LTD. 


HAWKER AIRCRAFT (Blackpool) LTD. 


ARMSTRONG SIDDELEY (Brockworth) LTD. 


The 


ABBEY PANEL & 
SHEET METAL L” 


Head Office: BAYTON RD., EXHALL, COVENTRY. Tel.: Bedworth 2071/4 
Also at OLD CHURCH RD., LITTLE HEATH, COVENTRY. Tel.: Coventry 89461/3 


A.LD., A.R.B. and C.LA. Approved. 
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‘Equal to, if not better than, any Bomber in the World” 


—Mr. C. I. Orr-Ewing, Under Secretary for Air. 


In announcing that the famous 617 Squadron—the Dam Busters—is to be reformed and equipped 
with the Avro Vulcan Delta Bomber, believed to be the fastest bomber in service anywhere, Mr. 
Charles Ian Orr-Ewing, Under Secretary for Air, has said that in the Vulcan “we now have a 
bomber aircraft which is equal to, if not better than, anything else in the world”’. 


“The Vulcan comes {rom a good stable”’ 


In addition to Mr, Orr-Ewing’s tribute, the Air Officer Commanding No. 1 Group, Bomber Com- 
mand, had this to say: “We are extremely pleased with the Vulcan, both from the operating and the 
maintenance aspects. The way in which this large aircraft and its complex system has been brought 
into use in the front line of Bomber Command, without any of the enforced groundings so frequently 
experienced with new types of aircraft, is most gratifying. The Vulcan is giving us splendid utilization ; 
indeed, it is far better than we experienced with any other type of aircraft, large or small. The 
Vulcan comes from a good stable and is liked by the servicing crews as well as the flying crews.” 


We are proud of our stable—from it have come: the Avro ‘504’—the first long-range bomber o 
World War 1; the faithful Anson; the immortal Lancaster, used by the Dam Busters in World War 2; and 
. . now the Vulcan. 


“NR A. Vv. ROE & CO. LTD. MANCHESTER 


MEMBER OF THE HAWKER SIDDELEY GROUP/PIONEER...AND WORLD LEADER IN AVIATION 
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By Thermal, Hill and Wave 


UTTING through the gloomy fog of British sporting flying like a shaft of 
C sunlight is the vigorous progress of this country’s gliding movement. In 
popularity, flying activity and standard of performance, continued and well- 
defined advances were reported by Mr. Philip Wills in his annual report, last 
Saturday, as chairman of the British Gliding Association. Active membership of 
the clubs totalled 3,000 pilots; hours flown during 1957 increased by no less than 
38 per cent to over 20,000; and eleven United Kingdom and British national 
records were broken. 

This steady increase in activity is not the only sign of the health of the move- 
ment. New ideas are continually — tried, and new problems—which in many 
cases are corollaries to increasingly high standards—are being tackled firmly. 
Intelligent and constructive discussion of ways to overcome these problems was 
a notable feature of the B.G.A. instructors’ conference which preceded the annual 
general meeting. 

One problem tied to the increasingly high standards of pilotage and of aircraft 
performance was mentioned by Mr. Wills in his report. “The natural difficulties 
of the Channel barrier are getting less and less,” he said, “and the best possibilities 
of breaking our present distance records and achieving distance flights of inter- 
national standard lie in flights across the Channel and into Europe. But although 
by our skill and techniques the difficulties imposed by Nature are being overcome, 
those imposed by man are indeed formidable. . . . The trouble is that a cross- 
channel day cannot be foreseen in time to make it possible to conform with the 
existing Customs and other procedures. . . . Additional problems for us are 
associated with international requirements for airworthiness and air navigation.” 
Clearly the Channel should not be a major obstacle to high-performance flights— 
provided that ill-judged attempts in marginal weather are effectively discouraged. 


Prospects for Poland 

Britain’s team for the 1958 World Gliding Championships to be held at Leszno, 
near Poznan, in June, also has its problems. The first is simply to raise enough 
money to equip the team and send it 850 miles, by sea and road, to Leszno. Once 
again the Society of British Aircraft Constructors has contributed generously with 
a gift of £1,000; and once again the Standard Motor Company is lending Vanguard 
estate cars, the Pye company is providing its lightweight and efficient radio equip- 
ment, and the oxygen companies are co-operating wholeheartedly. The Gliding 
Ball at Londonderry House on Friday last was a sparkling occasion and also, we 
hope. successful in its aim of raising more money for the Championships Fund. 

is sort of effort no doubt causes many a smile in those countries where gliding, 
as well as powered sporting flying, is completely subsidized by the government. 
There were a number of wondrous, all-metal glamour-sailplanes from these 
countries competing at St. Yan in 1956—the contest at which Fred Slingsby’s T-42 
boite a sardines, at about one-eighth the cost, won the two-seater class—and there 
will doubtless be many more exotic sophisticates at Leszno. 

Here in this country, the final selection of aircraft to be flown by the British 
team has not yet been made. From the famous Slingsby stable an improved-wing 
Skylark 3 is emerging, while the Skylark 2 already fits very well into the standard 
category. Elliotts of Newbury, having developed the Olympia 4 through succes- 
sive improvements since 1954, are producing the definitive version, the 419, for 
the open category, and the 15-metre 415 for the standard class. 

Aircraft for aircraft, the British types will probably compare well in handling 
qualities, well in medium-weather performance, and not so well in absolute per- 
formance in exceptionally strong soaring weather, with their more refined and 
expensive foreign competitors. Pilot for pilot, national differences are less clearly 
marked. Certainly the Navy/Army/civilian combination of the formidable 
Goodhart brothers, the resolute Colonel Deane-Drummond and veteran birdman 
Philip Wills is the strongest team ever produced by Britain. 
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FROM ALL 
QUARTERS 


Satellite Score, 2-2 

‘THE much publicised Vanguard satellite project of the U.S. 
Navy got under way last Monday, March 17, with the launch- 

ing into orbit from Cape Canaveral of a small test sphere. One 

of the most interesting features of this second U.S. satellite, 6}in 

in diameter and weighing 3} Ib, is that one of its two radio trans- 

mitters is powered by solar batteries. 

Initial reports stated that the new satellite, travelling at 18,000- 
19,000 m.p.h., was orbiting between heights of 400-2,500 miles 
—higher than any of the previously launched satellites—and was 
taking the corres’ y longer time of 135 min per revolution. 
Also in orbit near the sphere was the final third stage of the 

launching rocket. Dr. John P. Hagen, director of the Vanguard 
project, estimated that the satellite would remain in orbit for five 
to ten years. 


A Week of Rocketry 


| 4s was announced last Monday that a number of Skylark 
upper-atmosphere research vehicles for the International 
Geophysical Year are to be fired at the grey range 
at Aberporth, Cardiganshire, later this Skylark, described 
in our issue of December 6 last, has a been successfully 
fired on numerous occasions at the W.R.E., Woomera. 

Regarding military ballistic weapons, the Soviet Union 
announced on March 15 her willingness to place Russian long- 
range ballistic missiles under United Nations control, provided 
that “the West, and particularly America,” gave up military 
bases from which attacks could be launched upon the Soviet 
Union. It was also suggested that outer space should not be 
used for military purposes. The State Department in Washing- 
ton, commenting upon these suggestions, said that the abandon- 
_—<—S network of bases of the U.S.A.F. Strategic 
Air would be “wholly unacceptable.” 


Space Age Conference 
A CONFERENCE entitled Britain ny the Space Age and 


open to young men and women — 16-23 is being held in 
es 


the morning of April 14 at the Royal tival Hall, London. It 
has been organized by the Air League of the British Empire and 
will be opened by the Duke of Edinburgh, who is president of the 
League, with the Chief of the Air Staff, Marshal of the R.A.F. Sir 
Dermot Boyle, in the chair. 

There are to be four speakers—Prof. W. H. McCrea, of Royal 
Holloway College, who will discuss the nature of outer space and 
the challenge it represents; Mr. J. E. Pateman, senior technical 
executive (guided flight) of Elliott Brothers (London), Ltd., des- 
cribing control systems and navigation; Mr. A. C. Clarke, formerly 
ng oe of the British Interplanetary Society and well known for 

is lectures on space travel; and Mr. D. G. King-Hely of the 
R.A.E. These four speakers and Pref. H. S. W. Massey of the 
Royal Society will then form a “brains trust,” with Sir Arnold 
Hall as chairman, to answer questions on space travel. 

There will also be exhibits (including a model of the U.S. 
Explorer) at the conference, tickets for which—et 7s 6d, or 5s to 
members of the ust be booked in advance. lica- 
tions should be sent to the Air League of the British pire, 
Londonderry House, 19 Park Lane, London, W.1. 


GROUND INSPECTION: The Duke of Edinburgh being shown round 
a CF-100 by A.V-M. H. B. Godwin, A.O.C. of No. 1 Air Division, when 
he visited No. 4 Fighter Wing of the R.C.A.F. at Baden-Soellingen, 
Germany, on March 12. The Duke was briefed on the division's réle 
in NATO and its “Operation Zulu” round-the-clock standby, and saw 
four Canadair Orenda-Sabres take off on a practice scramble. 


Col. Mervyn O’Gorman 


WE regret to record that Lt-Col. —_ O’Gorman, C.B., a 
= of aeronautics and motoring, died last Sunday at the 


perintendent of H.M. Balloon Factory at Farn- 
borough in 1909 and in 1911 of its successor, the Army Aircraft 
ee | holding that post until 1916, when he was made consult- 
to the Director-General of Military Aeronautics at the 
War In his seven years at Farnborough he “rendered 
eminent public service in the design and construction of aircraft” 
(to quote from an official history). He was a member of the 
committee under the chairmanship of Col. J. E. B. Seely which 
in 1912 outlined a scheme for civil and military aviation which 
led to the constitution of the R.F.C. 

Mervyn O’Gorman was appointed C.B. in 1913 and in 1916 
became a lieutenant-colonel in the R.F.C. At one time during the 
inter-war years (when his work was mainly concerned with motor- 

ing) he was a member of more than 30 committees, his aviation 
appointments including the R.Ae.C. vice-chairmanship, chair- 
manship of the accidents investigation and civil air transport com- 
mittee of the Air Ministry and an F.A.I. vice-presidency. 


Exploring Airliner Markets 

WO British aircraft company directors have recently departed 

for Australia, whose leading airlines are all in the market for 
new equipment. One is Mr. A. F. Burke, managing director of the 
de Havilland Aircraft Company (and chairman of D.H. Engines), 
the other is Sir George Edwards, managing director of Vickers- 
Armstrongs (Aircraft), Ltd. The primary potential customers of 
the companies which these executives represent are T.A.A., 
T.E.A.L., Ansett-A.N.A. and Qantas. 

Trans-Australia Airlines have definitely decided to buy more 
Viscounts, of the 810 variety, and are at present seeking govern- 
ment approval for the import of these aircraft. Their choice of 
medium-haul equipment, formulated by the Adelaide - Perth 
route, is not quite clear, but strong and persistent re yi during 
the past few months have suggested that the Caravelle is high on 
TAA: s list. T.A.A., however, might still be regarded as potential 
purchasers of Comet "4s or Vanguards. 


COMING ALONG NICELY: The first production batch of Thruxton Jackaroos seen at their home airfield. Jackaroo Aircraft, Ltd., offer 
these ingenious Tiger Moth conversions as “the cheapest four-seat aircraft in the world” at a basic price of £1,095 each. 
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ON TOP OF ITS JOB: The new Auster Workmaster (see news-item 
below) is a fine agricultural and utility machine. 


Tasman Empire Airways, who denied reports a few months 
ago that they had decided to buy Convair 880s, are known to be 
strongly in favour of jets. A report from New "Zealand indicates 
their requirement for four Comet 4s (two of which would be modi- 
fied to meet the freighting requirements of the R.N.Z.A-F.), for 
operation on the Tasman Sea service between the Dominions, who 
have equal shares in T.E.A.L.; but now this partnership is being 
reviewed, and it remains to be seen whether T.£.A.L., as expected, 
will become predominantly New Zealand-owned. In this event 
the Comet 4 would be a strong candidate for T.E.A.L.’s patronage. 

Ansett-A.N.A. (who are at the moment trying to obtain control 
of Butler), have already expressed their medium-haul requirement; 
they want four Lockheed Electras. But it is quite possible, in view 
of the dollar expenditure required, that the Australian Government 
may not approve this purchase. In such circumstances Ansett- 
A.N.A. might well be in the market for Vanguards, particularly 
as they have also stated their requirement for Vickers Viscount 
810s from the same stable. 

Lastly, Qantas may be in the market for VC.10s, though they 
are reported to be seeking approval for the purchase of a further 
batch of Boeing 707s (presumably 320s). But Qantas are also look- 
ing for a medium-range aeroplane, and indeed they are reported 
to want five Electras (Flight, February 14). Here again, the Van- 
guard cannot be discounted from Qantas’ plans. 


Nuclear Reverberations 


AN unarmed nuclear weapon which fell from a U.S.A.F. B-47 
on March 11 virtually destroyed a house and caused a crater 
SO0ft wide and 35ft deep at Florence, South Carolina, and on this 
side of the Atlantic set off renewed demands in Parliament that 
American aircraft should not carry these weapons while on train- 
ing flights over Britain. The Prime Minister was to make a state- 
ment on the matter in the House of Commons last Tuesday. 

The B-47 concerned in the accident was on a routine flight from 
Hunter A.F.B., Georgia. Five persons, three of them children, 
were injured and taken to hospital. A decontamination squad 
was sent to the scene but it was later announced by S.A.C. head- 
quarters in Nebraska that there was no danger of an atomic 
explosion or radiation, though it was officially admitted that 
a small amount of radio-active material had been discharged. 

This was the first time a nuclear device had fallen on American 
soil. The S.A.C. indicate that malfunctioning of the bomb-lock 
system probably caused an accidental jettisoning. The damage 
was caused by the detonation of the large H.E. charge which 
forms an essential part of such a device. 


Workmaster Means Business 


URTHER details of the Auster Workmaster, released late last 

week, suggest that it may well become a winner in the agri- 
cultural and utility field. Dimensions are: span, 36ft; length, 
23ft 7in; height, 6ft 2in; undercarriage track, 6ft 2in. As recorded 
in these colurnns last week, the Lycoming O-360-A engine of 
180 h.p., for which the basic Auster airframe already had the 
necessary strength reserves, will ully londe ample power for 
manceuvring, for a 180-yd take-off f loaded and equipped, and 
for cruising at 88 m.p.h. between strip ond spraying area. Cross- 
over exhausts and a constant-speed propeller improve the pro- 
pulsive efficiency; fuel tanks holding 32 gal are located in the 
wing for safety, the main spray tank being beside the pilot and 
surrounded by a restrainer cable. 

A passenger may be carried behind the pilot, this being a 
necessity for support operations in many areas, Despite the tank, 
all-round visibility has been preserved. Large tyres, a strengthened 
tailwheel spring, a pneumatic tailwheel and hydraulic brakes with 
separate header tanks for each wheel facilitate ground handling 
even on soft surfaces. Stronger wing-struts have been fitted, and 
the Workmaster is being certificated (full normal category) at 
2,550 Ib. Rate of climb is 650ft/min with full load (950 Ib includ- 
ing pilot) and rises to well over 1,000ft/min at light load. Simi- 
larly, take-off fully equipped and loaded is 180 yd, but has been 
measured at around 50 yd empty. 

For additional safety a strong seat and 25g shoulder-harness in 
corrosion-resistant Terylene are fitted, and for comfort the seat 
is well padded and some soundproofing is incorporated. The 
windscreen is of double-thickness plastic to resist bird strikes; 


NA.39 PROGRESS was inspected by the Minister of Supply, 
Mr. Aubrey Jones, during a visit to the Blockburn and General Aircraft 
factory at Brough last week. On disembarking from the Ministerial 
Devon he was greeted by Mr. Eric Turner (left), managing director. 
M.0.S. officials accompanying the Minister were Mr. F. J. Doggett 


_ (Under-Secretary, Air 8), Mr. 1. S. Jehu (Chief Information Officer) 


and Mr. W. T. Horsley (Principal Private Secretary). 


both carburetter and ventilator intakes have locust screens. In 
addition, both cold- and hot-air carburetter intakes have filters 
and a third intake opens automatically if these become choked. 
Power and pitch levers are paired so that full power and fine 
pitch may be selected with a single movement. 

The boot-shaped spray tank may be quickly removed through 
a detachable roof panel, and packages with a cross-section 
measuring up to 33in X 28in loaded instead. Dusting, instead 
of spraying, equipment may later be provided. 

The main competitors of the Workmaster are machines like the 
Tiger Moth and the Piper PA-18-A; and it has a greater work 
capacity than either of these. Workmaster price, complete with 
tank and Britten-Norman spray gear, will be just under £5,000, 
with delivery offered in about 16 weeks. Crop Culture, Ltd., 
gave Auster Aircraft the specification for the Workmaster at the 
end of last year. The first drawing was released to the shops on 
January 1 and the first flight followed 53 days later, on February 
22 (target date was February 21). The first aircraft should be 
delivered to Crop Culture, Ltd.. this month. 


Domestic Competition for B.E.A.? 


‘THE British independent airline Eagle Airways—whose asso- 
ciated company is soon to challenge B.O.A.C. on the Bermuda- 
to-New York run—have applied for permission to serve the 
London - Manchester route in competition with B.E.A. 

This run, like all other main air routes in the United Kingdom, 
is the monopoly of B.E.A., and Eagle’s intention to challenge the 
Corporation raises an interesting political precedent. This will be 
considered in the usual way by the Air bas + Frage 
Council. It will almost certainly be opposed by B.E.A., whi ich 
would in theory mean that the A.T.A.C. would not recommend 
the Government to accept the application. 

But it is likely that Eagle will present a strong case for an 
increase in service between the country’s two main cities: Man- 
cunians have been complaining more and more vociferously about 
the lack of seats and convenient schedules offered by B.E.A. This 
may well be a route where independent competition would not 
materially divert traffic from B.E.A., who have presumably con- 
sidered it uneconomic to increase their London - Manchester 
services. 

Eagle would operate Viscount 800s as well as Vikings on the 
route, at an initial frequency of one return service a day, rising to 
five a day according to demand. B.E.A.’s existing frequency is 
five return services a day—three by Viscount, two by DC-3. 


Boulton Paul Board Appointment 


FROM Boulton Paul Aircraft, Ltd., comes news that Mr. G. C. 
Haynes, A.C.A., director and secretary, has been appointed 
deputy managing director. Mr. G. A. Woolsey, A.C.A., pre- 
viously chief accountant, succeeds him as secretary. 
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FROM ALL QUARTERS... 


Javelin FAW.7 Armament 


STREAMLINED packs carrying 37 2-in unguided rockets 
behind a frangible plastic nose-cone have now been added to 
the armoury of the Javelin FAW.7, as shown in the photograph 
above. It is presumed that these packs are to become a standard 
store for R.A.F. aircraft. In addition, the FAW.7 carries two 
Firestreaks on the outboard pylons and two Aden cannon in the 
wings. The extra port visible in the starboard wing just outboard 
of the outer pylon serves the battle camera, The rocket packs are 
made by Microcell, Ltd., in glass fibre. 

Other Javelin FAW.7 features include increased tankage in the 
wings, vortex generators near the leading edges, blunt aileron 
trailing-edges, stall-warning indicators and duplicated q-feel 
systems, together with more powerful Armstrong Siddeley 
Sapphires and a later fire-control radar. Afterburning will later 
be applied. 


B.G.A. Awards 


NNUAL awards of the British Gliding Association for 1957, 
presented by the wife of the Polish Chargé d’Affaires at the 
B.G.A., Ball at Londonderry House on March 14, were as listed 
below. In the absence of Col. Deane-Drummond, who is stationed 
in Malaya, his awards were received by his wife; while Mrs. Ann 
Welch deputized for Sgt. John Williamson. 

de Havilland Cup (gain J. S. Williamson, Army G.C., 
26,500ft in a Weihe on July 19. 

Manio Cup (goal flight): A. J. Deane-Drummond, Army G.C., 217 
miles from Lasham to Land’s End on April 6ina Skylark 3. 

Wakefield Trophy (distance): P. A. Wills. Dog-leg flight of 270 miles, 
Lasham-Firle Beacon-Tarrant Rushton-St. Kew’s liighway, in a Sky- 
lark 3 on June 23. Commendation to J. Hulme, Cambridge U.G.C., for 
268 miles (U.K. record) in a Skylark 2 on May 27. 

Volk Cup (out-and-return): A. J. Deane~-Drummond, Army G.C., 
—~ miles from Lasham to Kidderminster and return in a Skylark 3 
on june | 

Seager Cup (two-seaters): D. B. James and D. Marshall, Surrey 
G.C. Average speed of 35 m.p.h. over 100 km triangle in a Gull 2 on 


May 31. 

California in id Cup (women’s distance): Mrs. A. J. Deane- 
Drummond, Army and Surrey G.C., 156 miles from Lasham to Liskeard 
in a Skylark 3 on June 23. 

Douglas Trophy (th <ce-flight club cross-country distance): London 
Gliding Club, 571 miles. C. W. Bentson, 189 miles (Olympia); M. P. 
Garrod, 190 miles (Skylark 2); and D. A. Smith, 192 miles (Sky). 


WESTERN INFLUENCE is suggested by the external appearance of the Czechoslovak Aero L-200 Morava 


FLIGHT 


UNGUIDED AND GUIDED: The 37-tube rocket pack, described in a 
news-item on this page, seen fitted next to a D.H. Propellers Firestreak 
on a Gloster Javelin FAW.7. 


English Electric Year 


N his address at last week’s annual general meeting of the 

English Electric Co., Ltd., Sir George H. Nelson included in 
his review of the year’s activities a résumé of the work of the 
aircraft, guided weapons and aircraft equipment divisions. 

In a reference to the P.1B he said that it had been flying at 
speeds in the region of the world’s air-speed record of 1,207 m.p.h., 
and added that the two new wind tunnels due for commissioning 
at Warton this year would simulate flight conditions at speeds of 
up to Mach 4 and Mach 6. 

Of missiles—and of Thunderbird in particular, “the only 
weapon of this category to be ordered for both the Army and the 
R.A.F.”—Sir George said that the relaxation of security had per- 
mitted the commencement of an overseas sales campaign, which 
was being vigorously pursued. 

Speaking of the equipment division, he went on to say that they 
had pioneered the introduction in this country of a system of 
constant frequency alternating current generating equipment for 
aircraft, and important production contracts had been received 
for its installation in V-bombers. Equipment for the power- 
generating system of the P.1B, now in production for the R.AF., 
had also been developed and was being installed. 


APPOINTED assistant chief designer of Bristol Aircraft, Ltd., as from 
March 3, Mr. M. G. Wilde (left) has been the company’s chief aero- 
dynamicist since July 1955 and is succeeded in that position by 
Mr. H. A. Goldsmith (right). In his new position Mr. Wilde, who joined 
the aerodynamics department of Bristol Aircraft in 1944, will be 
responsible for organizing preliminary design work on new projects. 


Fewer Aircraft for M.o.S.? 


FROLLOWING questions by Sir Frank Tribe, the Comptroller 
and Auditor-General, on the number of aircraft used by the 
Ministry of Supply for research and development flying and other 
duties, the total of these machines was reduced last year from 
637 to 604—including 138 on loan, 420 allotted to research and 
development, and 18 for communications. The value of the 604 
aircraft (as assessed in October last year) was £50m. Annual 
running costs, including fuel, spares and maintenance, were £5m. 

Sir Frank says (in his report, published recently, on the 
appropriation accounts) that the Ministry had told him it might 
be possible to manage with fewer aircraft. 


Mechanical Handling Exhibition 


OVER 250 firms are taking part in the 1958 Mechanical 
Handling Exhibition and Materials Handling Convention 
which is to be held at Earls Court, London, from May 7 to 17 and 
which will be the largest display of labour-aiding equipment and 
methods ever presented. It has been organized by our associated 
journal Mechanical Handling, with the full support of the five 
principal trade associations, and intending trade visitors may 
obtain tickets of admission from the exhibition manager, H. A. 
Collman, Mechanical Handling, Dorset House, Stamford Street, 
London, S.E.1. 


now undergoing flight tests. Powered 


by two 160 h.p. Walter Minor 6-II1 engines, the smart new five-seater was designed by Ladislav cag ct og of Zlin and Super Aero 45 fame. 
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N the Air Estimates were debated in the House of Com- 
mons (sitting as a Committee of Supply) on March 10 the 
Secretary of State for Air, Mr. George Ward, said that their total 
for 1958-59 was about £467m—over £20m less than the compar- 
able figure for 1957-58, though the true saving compared with 
the previous year was in all about £57m. One of the ways in 
which this was being achieved was by reductions in both Service 
and civilian staffs, the closing of various headquarters, and reduc- 
tion of Air Ministry headquarters staff. Organizational economies 
were being carried out, including the possibility of automatic 
data processing, and experiments with different types of catering. 
Mr. Ward said that this year he intended to speak about man- 
power first and then to deal with the operational side. Recruitment 
of officers was on the whole satisfactory; the intake of cadets at 
Cranwell and Henlow had been helped by the R.A.F. scholarship 
scheme; numbers and percentages of regular airmen on long- 
service engagements had been steadily rising, and the entry of 
apprentices and boys last year was 25 per cent up on that for 1956. 
But as the R.A.F.’s authorized ceiling of 135,000 regular officers 
and airmen would not at the present rate be reached until 1965, 
instead of 1962 as intended, the present annual intake would have 
to be increased. ° 

A limitation had been introduced on the number of postings, 
which was a disincentive to recruiting; several improvements had 
been made to R.A.F. uniform and the kit-bag was to be replaced 
by a hold-all. Mr. Ward paid tribute to the “tremendous con- 
tribution” being made by the A.T.C. and the R.A-F. sections of 
the C.C.F. towards regular recruiting. 

Turning to the operational side of the R.A.F., the Minister said 
he was sure the V-bomber force would remain highly effective, 
and he made it clear that a long-range version of the powered 
bomb was being developed. This year the Mk 7 Javelin and Fire- 
streak weapon would be introduced; later, both the Mk 7 and Mk 8 
would be given reheat. The performance of the P.1 would be 
improved by “electronic computing equipment to tell the auto- 
matic pilot the place in which to intercept the bomber”; and 
Service trials of Bloodhound was to begin shortly at North Coates. 
Mr. Ward paid tribute to the work of the Middle East and Far 
East Air Forces; he said Singapore would be the long-term base for 
the R.A.F. in the Far East; and he referred at the close of his 
speech to the need for “a strike and reconnaissance aircraft” in 
overseas theatres and to consultations with the ‘War Office about 
an eventual successor to the Beverley. 


Canberra Replacement 

Mr. GEOrrrey DE Frerras (Lab., Lincoln) said that the Opposition’s 
quarrel was not with the R.A.F. but with the Government's policy. 
Where, he asked, were the as aircraft to move the strategic reserve? 
What sign was there of a replacement for the Canberra? Would the 
NA.39 be anything like this? He also wanted to know more about the 
Victor, and asked whether there was any justification for Air Ministry 
to have the same number of Air Rank officers for 203,000 men as it did 
two years ago for 272,000. 

Maj. H. Lecce-Bourxe (Con., Isle of Ely) quoted in extenso from 
three articles by J. W. Fozard on The Supersonic Fighter which had 
appeared in Flight during December 1954, in putting forward a case 
for developing aircraft which could fly non-stop over vast distances such 
as England to Australia. 

Mr. Georce WiGeG (Lab., Dudley) said that there were 29 squadrons 
of Canberras in the U.K.; three squadrons of B(1)6s and B(1)8s with 
the 2nd Tactical Air Force, and four squadrons of the B.3 and the P.R.7. 
The Americans had 1,600 B-47s; and 260 V-bombers had been ordered 
and 160 produced—108 Valiants, 77 Victors and 75 Vulcans. He said 
that maximum production of the Bison and Bear in the Soviet Union 
was about 300, but he was told they would have about 570 by the 
middle of 1959 as against 430 U.S.A.F. B-52s. Mr. Wigg said that we 
were in acute danger in this country of reaching the point where our 
aircraft industry was “finished.” 

Str NorMan Hutsert (Con., Stockport North) made a comparison 
of the cost and size of the R.A.F. now and twenty-two years ago. He 
said that at the latter date the pay of officers and airmen totalled a little 
over £4m while today it totalled £100m. In those days there were 
33,000 men in the R.A.F.; today there were 200,000. Sir Norman said 
that whatever happened in the future the R.A.F. must have a personnel 
reserve; and he considered that members of the reserve should get 

motion. During forty years the R.A.F. had had its ups and downs. 
t rose to Olympian heights in war but reached its nadir when Parliament 
starved it of money, aircraft and men. 

Mr. P. B. Lucas (Con., Brentford and Chiswick), commenting that 
this was “a really critical period” for the R.A.F., said that the Chief of 
the Air Staff, Sir Dermot Boyle, had had to shoulder a burden not 
normally borne by one in his position during times of ordinary service; 


Air Estimates Debated 


Eight-hour Discussion of £467m 


and he believed that Sir Dermot’s leadership of the Service had ensured 
him a place among the great occupants of his office. 

Mr. Lucas went on to say that none of the three countries possessing 
the largest air forces—the U.S.A., Soviet Union, and Communist China 
—had indicated that it was going to dispose of the manned fighter; and 
he expressed regret that the R.A.F. did not go for the Folland Gnat to 
use in its secondary tasks overseas. 

Mr. Lucas further asked if it was intended that there should be a 
successor to the Canberra, and wanted more information on the 
Blackburn NA.39. 

Mr. P. WriuiaMs (Con., Sunderland South) said the Strategic Air 
Command had, he imagined, known its targets for five or perhaps even 
eight years. He added that the fact that we were dropping the super- 
sonic bomber might well mean that we dropped out of the race for super- 
sonic transport aircraft. He queried whether R.A.F. Transport Com- 
mand was the most efficient and economic means of providing strategic 
movement in time of emergency, considering that this task could 
performed with greater economy by the civil operators. 

Vice-ApMirAL (Con., Croydon East) said that he 
agreed with members who conside! that the Ministry of Supply had 
outlived its usefulness and was no longer required; it was a mistake 
to go on interposing a civilian Ministry between a Service Ministry, 
such as the Air Ministry, and industry. 

Sm PETER MACDONALD (Con., I.o.W.), speaking of recruiting, said 
he did not see any reason why the R.A.F. should not obtain the personnel 
it required before National Service was terminated. He wanted an 
assurance that the P.1 would not be cancelled like the SR.177, and 
suggested that the three Saunders-Roe Princesses should be provided 
with engines and used by Transport Command for trooping. 

Mr. Frank Beswick (Co-op and Lab., Uxbridge) said that if he were 
directing “Operation Prospect” he would say three things—that there 
were more than enough young men ready to volunteer and play their 
part in the R.A.F.; that the Service was equipped to face conventional 
attacks and could strike blows sufficiently hard to deter any irresponsible 
attack: and that these forces would be maintained in efficient readiness 
until UNO is built into a peace-keeping organization. He asked what the 
replacement was for the Shackleton, and for the P.1—the latter, if we 
were going to have it, ought to be in the designer’s mind now. 


Grounds for Optimism 

Mr. Jonn BicGs-Davison (Con., Chigwell) said he did not think the 
terms on which we had accepted the Thor missile were satisfactory. Mr. 
Malcolm MacMillan (Lab., Western Isles) said that ballistic missiles, com- 

red with bomber aircraft, had a complexity, a vulnerability and a 
Fragility which did not add up necessarily to a good technical argument 
in their favour; there were all sorts of things which could go wrong. 
He wanted the Minister also to say something about Civil Defence. 

Mr. Wriw1aM Ross (Lab., Kilmarnock) said that though improve- 
ments in Service conditions were important, he did not think that in 
the long run they were the real answer to the recruiting problem; it 
would not be a bad thing for the Secretary of State to pay some 
unexpected visits to some stations to find out exactly what was happen- 
ing. He might find there was still room for more cleaning up. Mr. Ross 
also asked whether it was fair unless the R.A.F. had a promotion system 
which offered everyone equal chances. 

Mr. C. I. Orr-Ewina, the Under-Secretary of State for Air, replied 
to the debate, which had lasted for eight hours. On the question of 
re-engagements (which had been raised by Mr. Ross), he said that 
under its terms of reference the Grigg Committee was investigating 
what was necessary to make people who were already in the Services 
re-engage. Its report was awaited with the greatest interest. 

As to recruiting as a whole, Mr. Orr-Ewing thought there were 
grounds for optiinism. The Grigg Committee was examining what 
measures are needed to stimulate it. On promotions, the Under-Secretary 
said that senior posts went to the best men, irrespective of their branch. 

Speaking of air transport, he said that the right balance between 
Transport Command and civil aircraft which were available was a matter 
for strategic and military judgment; but the Service had to have in its 
hands and immediately available a significant quantity of transport. 
The “front line” of Transport Command had almost doubled since 
1951 and now consisted of 30 Hastings, ten Comets and 24 Beverleys 
(four of the last-named being at present detached in Aden). The 
transport capacity of M.E.A.F. had gone up by 50 per cent and that 
of F.E.A.F. ™ 150 per cent. since 1951. In sum, we could reckon on 
about twice as much airlift capacity in ton-miles for military purposes 
as was available to us seven years ago. In due course a successor would 
be needed for the Beverley, and consultations were going on with the 
War Office; when the twenty Britannias—to be operated by Transport 
Command—came along they would be “extremely useful.” 

Mr. Orr-Ewing paid tribute to the work of the two helicopter 
squadrons in the Far East; and on the subject of a possible successor to 
the Canberra, he said that such an aircraft would need to have “built-in” 
flexibility. Air Ministry were conscious of the importance of this matter 
and would reach a decision as soon as possible. Finally, of the Thor 
missile he said: “We are satisfied that when they are deployed in this 
— they will constitute an effective addition to the deterrent power 

the West.” 
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Royal Salute 

OVER 80 Royal Netherlands Air Force 
fighters, including 24 Hawker Hunters, will 
take part in a fly-past over Amsterdam on 
March 25 when een Elizabeth and the 
Duke of Edinburgh arrive in the royal 
yacht Britannia for a State visit. 


No Slow Coach 


A LOCKHEED Jetstar has set up an un- 
official speed record for transport aircraft 
by flying 1,926 miles from Edwards A.F.B., 
California, to Dobbins A.F.B., Georgia, in 
3 hr 29 min—an average speed of 553 
m.p.h. The Jetstar will be produced at 
Lockheed’s Georgia division. 


Dornier Research 


PERMISSION has been given to the 
Dornier aircraft company by the Baden- 
Wuerttemberg State Government to con- 
struct a research and development centre 
near Immenstaad on Lake stance. A 
company spokesman said that besides 
developing military aircraft Dornier would 
also work on civil projects and hoped in 
the future to produce a flying- 


Simulated Space-flight 

A FIVE-DAY test of endurance in condi- 
tions similar to those in a space vehicle 
flying at 18,000 m.p.h. at 140,000ft was 
begun last week at Wright-Patterson Air 
Force Base, Ohio. In a cabin 17ft long, 
7ft wide and 6ft high, a five-man crew 
(captain, co-pilot, engineer, defence direc- 


LINK FOR A CHAIN: Decca Mk 10 trans- 
mitter equipment on final test immediately 
before its despatch to New York, where the 
latest Navigator chain is under construction. 
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WEB-FOOTED AMICO: Now on a sales tour in this country, the very attractive and efficient 
Piaggio P.136 amphibian posed for this picture in the Pool of London last week. Many have 
been assembled in America by Kearney and Trecker under the name Royal Gull. 


tor and navigator) worked 12-hour and 
16-hour shifts, dealing with flight situa- 
tions and carrying out psychological tests. 
The crew’s activity was continuously 
photographed and each man’s brain re- 
actions, heart-beat, blood pressure, tem- 
perature and muscle tension were recorded. 


Final Circuit 

ONE of the world’s earliest aviators, 
Gervasio Videla Dorna, has died in Buenos 
Aires at the age of 74. He held Interna- 
tional Licence No. 8, issued to him in 
France forty-nine years ago. 


Executive Heliport 

A HELICOPTER site is to be built at the 
Leeds works of Dunlop and Rankin, Ltd., 
constructional engineers, for the conveni- 
ence of visitors. Flights will be made 
initially to Yeadon Airport. 


Herculean Octet 

EIGHT U.S.A.F. C-130s recently made a 
mass flight across the Pacific from Travis 
A.F.B. in California to Ashiya, Japan. 
Setting out from Ardmore, Oklahoma, they 
made their journey of more than 8,000 
miles via Travis and thence to Hickam 
A.F.B., Hawaii, Kwajalein Island and 
Guam. In command was Lt-Col. E. L. 
Hibner of the 772nd Troop Carrier Sqn. 
This is the U.S.A.F.’s first deployment of 
turboprop aircraft in Japan. 


Blackburn 50th Anniversary 

NEXT year Blackburn and Genera! Air- 
craft celebrate their golden jubilee, for it 
was in 1909 that the first aircraft built by 
Mr. Robert Blackburn, the company’s 
founder, flew from the seashore at Marske, 
near Saltburn. A paver oS of the fifty years 
is being prepared M. G. K. 


H.Q. at Brough, E. Yorks), would be glad 
to receive any relevant information or 
photographs—in particular a photograph 
of a pusher-type triplane built in 1915 and 
the only one of its kind manufactured by 
the firm. 


Institute of Metals Jubilee 


UNDER the presidency of Marshal of the 
Royal Air Force Lord Tedder, the golden 
jubilee banquet of the Institute of Metals is 
to be held at Grosvenor House, London, on 
May 1. The principal guest will be Lord 
Hailsham. Tickets, price two guineas, may 
be obtained from the Secretary of the 
— 17 Belgrave Square, London, 
S.W.1. 


French Missile Development 


THE French Minister of Finance, M. 
Jacques Chaban-Delmas, announced in 
Paris recently that an association had been 
formed by leading French aircraft manu- 
facturers and industrialists, at the sugges- 
tion of M. Henri Desbruéres, president of 
SNECMA, to study the manufacture 
and development of intermediate-range 
missiles. 


Venice Light Aircraft Show 


THE seventh international exhibition of 
light aircraft, gliders and helicopters of 
new design will be held at the San Nicold 
di Lido airport at Venice from July 16 to 
20. The last show, held in 1956, produced 
a lively concourse of Italian, French, Ger- 
man, Jugoslav, American and Czechoslovak 
machines. The organizers offer free hos- 
pitality at a luxury hotel to pilots and 
crews free refuelling for new aircraft 
participating. Applications should be made 
to VII Mostra Internazionale Aeronautica, 
San Marco, 1413/A, Ca Giustinian, 
Venice. 
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GAZELLE 
TURBINE 


NAPIER 


FOR THE 
WORLD'S 
HELICOPTERS 


There are 3 Napier 


TIP UNITS 


All are inherently 

safe to operate, simple to 
control and economical] 
to maintain. 


power units specifically at 
designed and developed 
for helicopters. ; 


D. NAPIER AND SON LIMITED, LONDON, W.3 


> A Member of The ENGLISH ELECTRIC Aviation Group ' 
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Yes with the VANGUARD 
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elds ? | 


The many problems of noise nuisance on and around 
airfields will be reduced by the introduction of the 
Vickers Vanguard. Noise from the four Rolls-Royce 
Tyne propeller-turbines is remarkably low for an air- 
craft of the Vanguard’s size and power. This will be 


of particular advantage when operating from airfields 
in or near residential 


areas. A lower noise 
level on the airport 
will also increase 
—>—— efficiency in the ad- 
ministrative blocks 
and improve the 


| 
TAKEOFF 
& ACCELERATE 
TO GEST CLIMB SPEED 


| CLIMB & CRUNE 


broadcasting of pas- 


For your 


notebook... 


Gases from the Tyne 
engines are only ex- 
hausted after the 
power has been 
absorbed by the tur- 
bine. This is one 
reason for reduced 
noise. The other is 
the low propeller 
tip speed. 


| The lower interior 
‘ T noise and vibration 
will win approval 
| from operators, pilots 


VICKERS-ARMSTRONGS (AIRCRAFT) LIMITED WEYBRIDGE SURREY 
TGA ATS41 


vickERS VANGUARD 


FOUR ROLLS-ROYCE TYNE PROPELLER-TURBINE ENGINES 
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Eight days after its eight-month refit, the Handley Page Dart Herald 
is seen making its first flight at Woodley, Reading, on March 11. 
S/L. H. G. Hazelden, Handley Page's chief test pilot, was at the 
controls. The engines of this converted prototype Herald are Rolls-Royce 
Dart 527s of 2,100 e.h.p., driving the biggest Rotol propellers yet chosen 
for the Dart—12ft 6in in diameter. H.P.’s Dart Herald programme, as 
laid down a year ago, is on schedule. Certification is due in the autumn. 


CIVIL AVIATION 


THE QUEEN MOTHER’S MAL VOYAGE 


N° one in the air transport industry could have felt anything 
but sympathy for the misfortunes which beset Australia’s 
international airline last week. To Qantas, appropriately, came the 
honour and responsibility of bringing Queen Elizabeth the Queen 
Mother home to England following her five-week 25,000-mile 
tour of Australia and New Zealand. But three separate—and, so 
far as can be judged, unrelated—technical failures en route 
accumulated in a four-day delay. Though doggedly refusing to 
desert her Australian crew in favour of a B.O.A.C. Britannia which 
was flown out specially to Entebbe after the second failure, 
Her Majesty did finally transfer aircraft at Malta. Here a hydraulic 
fault had occurred; the day before, at Entebbe, ignition trouble 
had caused an 18 hr delay—trouble in the engine which had 
already replaced the No. 3 Wright Turbo-Compound that had 
failed over the Indian Ocean en route from the Cocos Islands on 
March 7. This was apparently due to a cylinder-head failure, 
causing damage to the cowling. It resulted in a diversion to 
Mauritius and, as we reported last week, the Queen Mother was 
unable to open Nairobi’s new airport at Embakasi on March 8. 
Such a chapter of mishaps is indeed rare in Qantas’ experience, 
and the Australian airline was most distressed that it should have 
happened on this important flight. No doubt there was no surer 
way of getting the royal passenger home than in a B.O.A.C. 
Britannia; but there were many who felt that Qantas could have 
undertaken their own rescue-operation with another Super 
Constellation which was standing by at London Airport. 


APPROVAL FOR THE ELAND 


THE third British turboprop engine has now been cleared by 
the Air Registration Board for public transport operations. 
Last week the Napier Eland NEL.6, rated at 3,500 ¢.h.p., passed 
its 150-hour type test under A.R.B. and C.A.A. conditions. A 
certificate of approval has been issued by the A.R.B., and the 
Board have sent a copy for endorsement by the C.A.A. 

As a result, approval of the Eland installation in the Convair 
340 and 440 is likely to be a straightforward matter. This will 
greatly assist Napier’s campaign to bring the engine to the notice 
of those operators of Convairs, DC-6s and Constellations who 
are interested in converting their piston fleets to turboprop power. 
(One airline, R.E.A.L. of Brazil, has already decided to convert 
three of its Convair 340s to Eland power, with the prospect of 
more conversions to follow.) It will also assist promotion by 
Convair and Canadair of the Convair 540, the designation of 
production 440s with Eland engines—as under construction at 
Canadair for the R.C.A.F. 

Military-type approval of the Napier Eland has also been 
obtained, the engine having passed, at the same rating, a 150- 
— ~~ ewe test under conditions laid down by the Ministry 
of Supply. 


NOISE MEASUREMENT TECHNIQUES 


AS described in Flight last week, the Port of New York 
Authority has given leave for the Comet 4 to use New York 
International in daylight and under V.F.R. conditions. This per- 
mission followed a series of tests which were carried out at 
Hatfield last November by Bolt Beranek and Newman Inc., of 
Massachusetts on behalf of the P.N.Y.A. From these tests it was 
concluded that “the noise of the Comet jet airliner is subjectively 
comparable to the noise of large present day four-engine propeller- 
driven airliners.” The Caravelle had been subjected to similar 
tests the previous spring and was consequently accepted for opera- 
tional use at New York International. 

In the Hatfield tests, measurements were taken from four posi- 
tions situated directly under the flight-path. These points were 
respectively 2.2, 2.5, 3.0 and 3.5 miles away “from the start of the 


Electra assembly at Burbank shows, left, the third test aeroplane for 
Lockheed; next is the first airliner for E.AL., due for delivery in 
September (note the promotional markings: “Fly-Eastern’s Electra 
Prop-Jet”). Next is the test-machine ordered by Allison; and in the 
distance are E.A.L.’s next aircraft. Eastern may put their Electras 
on the New York - Florida run in time for the Christmas traffic-peak, 
and no doubt Northeast will compete with their Britannia 305s, C.A.A. 

certification of which is due in May. 


take-off roll” (i.e., brakes-off). Typical take-off and climb tech- 
niques for the Comet (G-ANLO) were as follows: (1) Gross 
weight 115,000-126,000 Ib; unstick point 2,000-2,300ft; 8,000 
r.p.m. to altitude of approx. 1,000ft then reduce to 7,100 r.p.m.; 
climb gradient at 7,100 r.p.m. approx 1 in 8. (2) Gross weight 
133,000—142,000 Ib; unstick point 3,000-4,000ft; reduce from 
8,000 to 7,100 r.p.m. at approx. 800ft to climb at gradient of 1 in 9. 
For two special low-climb take-offs power was reduced from 
8,000 r.p.m. at 500-700ft. Such techniques allow the aircraft to 
climb to approximately 1,000ft within two miles from the start of 
the take-off roll “thus resulting in the lowest possible noise 
exposure for the residential community under or near the take-off 
flight-path.” 

Thirteen Comet take-offs were measured by each of two record- 
ing groups. A few take-offs were also recorded of a B.O.A.C. 
DEIC and a P.A.A. DC-6B to provide comparable data. 

In order to utilize the same test positions for taking records of 
landings it was necessary to perform downwind approaches. In 
most cases simulated landing approaches were made at a glide 
angle of 3 per cent. It is acknowledged that this technique, involv- 
ing high engine power, extended flaps and low altitude, “represents 
an unusually noisy landing condition.” 

The report sets out to compare “community response” by 
measuring the three main characteristics of jet noise: levels, dura- 
tion and frequency distribution. 

The first set of tests suggested that while the low-frequency 
take-off noise level of the Comet at 2.2 and 2.5 mile positions (i.e. 
after power reduction to 7,100 r.p.m.) is about ten decibels lower 
than that of the propeller-driven aircraft, the Comet’s high-fre- 
quency take-off noise level exceeds that for the piston aircraft by 
approximately five decibels. 
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CIVIL AVIATION... 
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REPORT ON THE RINGWAY ACCIDENT 


IT will be recalled that the cause of the accident to B.E.A.’s Viscount 701 
G-ALWE on March 14, 1957, at Ringway Airport, Manchester—the 
fatigue failure of a bolt in the starboard flap-retaining structure—was 
quickly established. But only last week came the full report of the public 
inquiry. Below are summarized the main findings of the Commissioner 

Sir David Cairns, Q.C., who was assisted by three assessors. 


ROM the point of view of the —— rt the important flap unit 
[see illustrations below] was starboard flap unit No. 2. The 
important fitting was the aft lower fitting of that unit and 

the important bolt the larger bolt through that fitting. This was 

of in diameter and the smaller bolt at the same fitting of 4in. 

In the wreckage were found the flap unit and the main part of the aft 
bottom fitting with the head and part of the shank of the 4 in bolt 
(broken off so as to leave only one thread), while the lug of the fitting 
was still attached to the trailing-edge member by the 4in bot. The 
remainder of the in bolt, together with its nut, was never found, 
despite diligent search. The surface of the break in the 4,in bolt showed 
on examination an appearance which left no doubt . . . that the bolt 
had been subject to fatigue. 

The report summarizes the R.A.E. examination of 845 bolts removed 
for inspection from 100 Viscounts. Of these 33 showed signs of fatigue, 
its incidence being greater in bolts from aircraft which had made more 
landings. (G-ALWE had flown more hours, and made more landings, 
than any other Viscount but one—6,902 hours and 4,553 landings. Also, 
it had flown 3,639 hours and made 2,973 landings since “Mod. 799.”") 

Mod. 799 had been applied to WE in March 1955. According to the 
original design the larger bolt for the lower fitting of No. 2 flap unit 
was of jin diameter. With the earlier Viscounts some trouble was 
experienced with the flaps. The defects were not of a serious nature. . . . 
The decision was [made] to increase the diameter of the bolt to % in. 

Of all the Viscounts to which Mod. 799 was applied after delivery 
to operators, one was modified by Vickers, four by Aer Lingus and 17 
(including WE) by Marshall of Cambridge. 

Examination of the fitting concerned on WE after the accident revealed 
certain unusual features, as follows :— 

(a) The marks of the bolt heads and nuts (both the original 4in one 
and the later 4. in one) on the fittings were uneven, i.c., were more 
pronounced at one side than the other, indicating that loading on the 
bolt would not have been truly axial; the position of the deepest impres- 
sion of the nut of the in bolt corresponded approximately to the 
fatigue origin on the bolt. . . . 

(b) The front face of the fitting had been milled down by about 0.1in, 
one effect of this being that the lug was 0.lin thinner than as designed. 

(c) Because the part of the trailing-edge member of the wing against 
which the fitting had to rest had three snap rivet heads projecting from 
it three small depressions had been made in the face of the fitting; but 
the edge of two of these depressions had fouled their rivet heads. 

Mod. 799 . . . was performed on WE by Marshalls. They reamed a 
a hole which may not have been co-axial with the original }in hole. 

¢ reaming of this hole on an assembled wing was an awkward job. 

[The report then describes the considerable physical awkwardness of this 

modification. ] 

Subsequent ex 


riments [continues the report] go to show that when 
a hole is enlarged in the way described the original hole normally tends 
to keep the reamer in true alignment. Nevertheless, in the result the axis 
of the #in hole was not true. How this came about remains uncer- 
tain. At the time when WE was modified Marshalls had already applied 
Mod. 799 to about ten Viscounts. Before any of this work was done 
Marshalls’ inspectors and the operatives concerned spent some time 
at Vickers’ factory to study the operation; moreover, when the first 
three or four modifications were done by Marshalls an inspector from 
Vickers was present. It appears that at the time when this work was 
done people highly experienced in this type of work would never have 
supposed that a reamer carefully operated in the manner described 
would “wander” appreciably. 

The machining of the face of the aft fitting was done in Vickers’ 
workshops. There should have been a concession note for this work, 
but it has not been possible to find one and probably none was issued. 
The Commissioner had been assured, and accepted the assurance, that 
the work would not have been done without obtaining the oral consent 
of the design department and that those responsible for the design had 
believed, and still believe, that the fitting was still of adequate strength 
with this amount of metal removed 


Left, the flap fitti 
showing the broken 
the broken lug. Right, location of 
fitting in relation to No. 2 flap unit. 


When the 0.lin of metal was removed the depressio 
the surface of the fitti [to accommodate the rivet 0 a ed 
obviously be too small and would have to be enlarged. Again this work 
should have been covered by a concession note but apparently it was 
not. However, it was obviously necessary to do it. For some reason 
which is unexplained, two of the depressions were not exactly in the 
right position and instead of completely ——- their rivet heads the 
edge of each of these two rested on the edge of the rivet head. This 
meant that the forward face of the fitting was not in close contact with 
the trailing edge member. . . . Two possible consequences would be :— 

(1) That when the two bolts were tightened up the fitting would be 
under stress which may have caused the lug to break off. . 

(2) That when the original jin bolt was removed for Mod. 799, the 
fitting still held by the 4in bolt would slightly spring away at the 
other end of its face. . . . This was a possible cause or contributory 
cause of the faulty seating of that bolt. It must, however, be remembered 
that the seating of the corresponding bolt on the port wing was also 
faulty, although the ¢ was snugly the trailing-edge member. 

A careful experimental investigation had been made by R.A.E. into 
the question of whether faulty seating of the bolt head or the nut had 
any effect on the incidence of fatigue. The findings might be summarized 
as follows: with loads up to 4 eg nts Fa both well-seated and badly 
seated bolts still had an indefinitely long life; between 4 and 8 tons/sq in, 
well-seated bolts still had an indefinitely long life but badly seated bolts 
had a limited life; from 8 to 12 tons/sq in both had a limited life but 
the life of a well-seated bolt, expressed in alternations of load, was about 
50 times that of a badly seated one. Up to the time of these investigations 
it was not known even to experienced aeronautical engineers that the 
seating of a bolt could have such an important bearing on fatigue life; 
the matter had apparently never been studied before except for one 
series of experiments in the United States, the results of which had 
been published in 1955 but were not widely known. It was now clear 
that the mal-alignment of both 4, in bolts in WE was an important 
factor to be considered in relation to the high degree of fatigue which 
had developed in both of them. 

The Report goes on to describe flight-tests and ground-tests made 
the R.A.E. and Vickers to establish whether the pi’ots of G-AL 
(Capt. Thomas R. Breheny and First Officer Douglas Palin) could have 
averted disaster by corrective use of aileron. The findings were that, 
in fact, with the starboard No. 2 flap buckled up as it was, the asymmetric 
control could have been restored by about 4 deg of aileron—well within 
the maximum aileron movement. It was therefore concluded that as 
a sequei to the flap failure, the aileron-contro!l g-ound-locking wire had 
been pulled, and the pilots found that the ailerons had become locked. 

It is necessary to explain how the bolt could have been subjected 
to oscillatory stresses of such a magnitude as to produce a fatigue failure. 
No. 2 flap unit was situated to the rear of the rib which carried the 
main undercarriage leg, and therefore shocks transmitted by the leg 
on touchdown and subsequent taxying would cause oscillatory stresses 
in the bolt itself. Furthermore, the unit was in the proximity of the 
inner engine and therefore any buffeting of the flap from the peller 
slipstream, and indeed from the undercarriage leg when in the down 
position, would cause additional oscillatory stresses on the bolt and fit- 
ting. The measured value of these oscillatory stresses was +3 tons/sq in, 
or possibly 20 per cent greater. It was possible that during the life of the 
bo!t there might have been a million such stress repetitions. Reference 
to a graph which summarized the results of experiments made by R.A.E. 
with a number of bolts showed that this was perilously near the failing 
load for bolts whose heads and nuts were not properly seated. 


Conclusions and Recommendations 

The Commissioner concludes that the accident happened because: 
(a) the lug broke; (6) the 4 in bolt broke because it was badly fatigued; 
(c) the aileron became when the flap unit moved away from the 


trailing-edge member. 

He was satisfied that this was the bable order of events, though it 
was not certain that the lug broke before the bolt. Even if the lug broke 
first, there was nothing to show that a major structural failure would 
have occurred if the bolt had not been severely fatigued. 

He adds that the accident was not “due to or contributed to by the 
act or default or negligence of any party or any person in the employ 
of that party.” Finally his report recommends :— 

(a) t reliance i Be bolt in tension for the support of a 
primary structure should be avoided if possible. 

(b) That where such bolts are used an ample margin of strength 
should be allowed (having regard to the material of which the bolt is 
made) so as to ensure that fatigue will not develop at any time in the 
life of the bolt. 

should be carefully checked. 
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Successful heat exchange 
and heat insulation 


We design, 
manufacture and 
supply heat 
exchangers for 
many purposes in 
both aluminium 
alloy and stainless 
steel. This particular 
example is for the 
Vickers Viscount’s 
anti-icing system. 
Similar units are 
supplied for the 
Fokker Friendship 
and the Bristol 
Britannia. 


This thermal blanket 
is in refractory 
fibre cased in .004 inch 
(.1016 mm) 
stainless steel. It was mae 
made-to-measure 
and is extremely 
light, the dimpled 
construction being 
responsible for its 
great strength. 
Specified for Rolls- 
Royce and Armstrong 
Siddeley jet and 
turbo-prop engines. 
Approved by 
the A.R.B. 


High pressure 
fuel-cooled oil 
cooler for high 
performance gas 
turbine engines. This 
unit is used in the 
Armstrong Siddeley 
Sapphire S.A.7. 


‘Delaney Gallay in 


Vulcan Works, Edgware Rd., London, N.W.2 GLAdstone 2201 


Success in our business doesn't merely mean the ability to manufacture, 
though we are extremely well equipped, even to the extent of having We are now introducing 
our own aluminium flux bath brazing plant. 
Success, to us, means the ability to solve problems; to produce something that will Sealed Blankets for 
do a new job, or perhaps an old job in never-before experienced circumstances. And then, Civil Aircraft 
of course, to make it a practical and economical proposition. 
We have enormous experience and wide : esources. If we can help you in any 
way with heat control equipment, please contact us. We are always at your service. 
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Mr. J. B. Veal, C.B.E., AF.C., 
A.F.R.Ae.S., appointed to the newly 
created M.T.C.A. post of Deputy 
Director-General of Navigational 
Services (the Director-General is 
A. Cdre. W. £. G. Mann). 
Mr. W. E. 8B. Griffiths takes over 
Mr. Veal’s former post of D.G. of 
Civil Aviation Safety and Licensing. 


CIVIL 
AVIATION... 


AIRPORT COST-PLUS 


PUBLICATION of the Civil Appropriation Accounts, 1956- 
1957 (16s, H.M. Stationery Office), has revealed some depress- 
ing details on British airport costs. The total cost (including 
depreciation, interest on capital and administrative costs incurred 
other than at airports) to the M.T.C.A. for operating the 26 
airports under its control amounted to £8.8m in 1956-57. Total 
revenue was only £3.4m, leaving a net overall loss of £5.4m. 
Sir Frank Tribe, Comptroller and Auditor-General, expresses 
particular concern at the steadily rising cost of constructing 
Gatwick airport. The original estimate of £6m as the capital cost 
of the first development stage (one main runway, the main terminal 
buildings, the control tower, the new railway station, and cost of 
land and of road diversions) was prepared in 1952 by the Air 
Ministry Works Department. After work had been in progress 
for some months it was announced, in May 1956, that this limit 
of £6m would be maintained, despite a rise in costs. But by the 
following October the estimate had increased to £6.6m, by May 
1957 to £6.8m, and by December 1957 to £7.2m of which £4m 
has already been incurred. Sir Frank notes that the M.T.C.A.’s 
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finance branch had difficulty in reconciling actual expenditure with 
amounts shown on the contracts. Two causes given were “extra- 
ordinary measures” taken in order to complete work by Easter 
1958, and last-minute changes of plan on the part of the Ministry. 


“NO, NO, NO, NO” 


A FIRM negative, as quoted above, has—according to reports in 
Aviation Daily—been the reaction of the American Flight 
Engineers’ International Association to suggestions that they should 
merge with the American Airline Pilots’ Association. 

The dispute between pilots and flight engineers about crew- 
complements in the jet age continues to be unresolved, and it is 
echoing more and more loudly in the U.K. The attitude of the 
American pilots—and most American airlines—seems to be that 
the increased simplicity of turbine transports will make it possible 
to dispense with the flight engineer, with consequent improvements 
in economy for the airlines, and in salaries for the pilots. 

Quite naturally the flight engineers express grave concern, 
saying that public safety would be in jeopardy if their services were 
dispensed with. Their case (discussed at length in Flight for 
July 5, 1957) is a strong one. 

Certainly a merger with the pilots’ association is not likely to 
result, in the words of the American Federation of Labor, “from 
both sides sitting down to work out an amicable solution.” The 
engineers have a strong trump card: United States law requires 
that a flight engineer be carried in all American transport aircraft 
certificated for more than 60,000 Ib gross weight. A flight 
engineers’ strike, if it came to the point, could ground the whole 
of America’s domestic trunk and overseas air transport operations. 

In the U.K. the flight engineers seem to have won the argument 
which threatened the inauguration of B.O.A.C. Britannia services 
in February 1957. B.O.A.C. are at present returning all their 
Britannia 312s to Bristol—no doubt at considerable expense—for, 
among other things, re-arrangement of the flight deck to provide 
a proper station for the flight engineer. The B.O.A.C. Britannia 
cockpit layout, as specified, has never been completely satisfactory 
in this respect. 


BREVITIES 


ITHIN four hours of a B.O.A.C. Britannia establishing a new 
New York to London “record” of 9 hr 32 min on a crew- 
training flight, an El Al Britannia on scheduled service with 52 
passengers further reduced the time to 9 hr 22 min. 
* * 
An II-18 has flown from Moscow to Leningrad in 2 hr 10 min 
on a test flight. Regular services on this route “will start soon.” 
* * 
B.O.A.C. plan to re-open services to Teheran on April 22. A 
Britannia proving-flight took Place last Friday. 


The Government of Morocco have barred Iberia from operat- 
ing into Morocco. Iberia’s service between Tetuan and Nador 
will be taken over by Royal Air Maroc. 

* * * 
Transatlantic airlines are attempting to introduce a 40 per cent 
rebate on freight consignments wale over 100 kg and con- 
sisting of commodities eligible for specific commodity rates. 

* 


Aeroflot in 1957 achieved its biggest-yet traffic gains: no hard 
figures are given, but ton-km increased by 25.7 per cent, passenger 
loads by 67.2 per cent, cargo by 21 per cent. Next year’s targets, 
respectively, are 25.6, 27.6 and 17 per cent. 

The Minister of Transport was asked in the Commons on 
March 12 about his policy in regard to the fitting of rearward-facing 
seats in airliners. Mr. Watkinson replied, in effect, that the Air 
Registration Board had advised him that there is insufficient 
evidence to make such seats compulsory (see also page 403, and 
page 249 of Flight, February 21 issue). 


(Left) PanAm Stratocruisers can 
now be seen at London Airport with 
KC-97-style radar. It is unlikely 
that B.O.A:C. will consider so 
equipping their Stratocruisers, soon 
to be replaced by Britannias. 


(Right) Exhibition model of the East 
German axial turbojet engine 014, 
four of which are fitted to the 
88.152 short-range jet transport 
(see p. 347, last week). Thrust is 
reported to be 6,950 Ib and the 
engine is said to be of East German, 


and not Soviet, design. 


Aviation Daily reports that Convair are studying the possibility 
of producing the Convair 540 (Eland 440) in Brazil. 


* * 


The new experimental Fido installation is to be put into opera- 
tion “at an R.A.F. airfield” within the next two months. 


One of Butler Air Transport’s Ambassadors was substantially 
damaged last week when, according to reports from Australia, the 
wheels retracted while on a test take-off. 

* * * 


The first order for Caravelles from a private French airline has 
been placed: Air Algerie will take delivery of three between 
January and March of 1960. Sud Aviation’s order-book now 
accounts for 34 Caravelles bought by six airlines. 

* * 


As this issue of Flight goes to eg comes news of the appoint- 

ment of Dr. K. G. Bergin, M.A., M.D., D.P.H., F.R.Ae.S., as 

Warden of the Court of the Guild of Air Pilots and Air Navigators. 

He succeeds the late Sir John Boothman. G.A.P.A.N. announces 

also that the Master Air Pilot Certificate has been awarded to 

Capt. F. J. Evans of B.E.A. 


* * 


Membership of the R.A.F. Reserves Club in London has now 
been extended to “gentlemen who are engaged in the aircraft 
or air transport industries.” Civil airline crews are offered a 
special subscription rate of £2 12s 6d per annum. Full details 
are obtainable from the Secretary, 14 South Street, Park Lane, 
London, W.1. 
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Scenes at Nairobi’s New Airport 
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O the 20,000 people who gathered for the opening ceremony 

at Nairobi’s new airport on Sunday, March 9 (briefly 

reported in our last week’s issue), disappointment that the 
Queen Mother could not be there in person could not overshadow 
the African gaiety of the occasion. Government officials expressed 
mild surprise at the enthusiasm of some 15,000 African spectators 
who packed the tiered stands and thronged the static park—but 
many had travelled from far up-country and were determined not 
to miss anything of East Africa’s biggest and best air show. 

In a garden party atmosphere and in garden party weather, 
Africans, Asians and Europeans strolled among olsen that few 
displays anywhere can ever have rivalled for variety: Cessna 180s 
and Chipmunks for police and club flying, and a Bonanza, Piper 
Cubs and Super Cubs, an Apache and a Macchi 320 were a repre- 
sentative selection of Kenya’s light aircraft. A Rapide, Heron, 
East African Airways’ DC-3 (Sagana 2, used by the Queen and 
the Duke of Edinburgh in Uganda in 1954) and Canadair, Hunting 
Clan Safari Viscount and Air India Super Constellation were 
a familiar cross-section of air transport aircraft using Nairobi. 
But it was on the jets—B.O.A.C.’s Comet 2E, a Venom FB.4 
from R.A.F. Aden, a Canberra B.2 and above all, two Vulcans of 
83 Squadron—that attention was chiefly focussed. 

At 3.30 p.m. the crowds were cleared from the apron and Sir 
Evelyn Baring, the Governor of Kenya, arrived—in the best air 
display tradition—by helicopter from Government House; this 
was a Spartan Air Services (Eastern) Bell 47G2 and the only 
helicopter operating in East Africa, Sir Evelyn made a protracted 
inspection of the aircraft drawn up on the apron before reading 
a message from the Queen Mother indicating her “great distress 
that it has not been possible for me to open the airport today.” 
The Governor then formally declared the Embakasi airport open, 
and almost immediately Miss Kenya, Mr. John Carberry’s 1924 
Airdisco-powered (and overheating) D.H.51 took off from a few 
feet of the 10,000ft runway to open the display. This first aircraft 
to be registered in Kenya was followed by the smart black-and- 
white Cessna 180s of the Kenya Police Air Wing which demon- 
strated message pick-ups, supply-dropping and Alsatian close- 
support for cppechandian criminals. If this smacked of the recent 
troubles in Kenya it was a turn nevertheless hugely appreciated 
by the Africans. It was followed by two Piper Cubs of Airspray, 
Ltd., which poured liquid and dry chemical over the runway from 
an altitude of very few feet. Demonstrations by a Macchi 320, 
Cessna 182, and a pair of cavorting Chipmunks rounded off the 
light aircraft part of the display. 

Next came the Directorate of Civil Aviation’s equipment- 
packed Heron (it is used for checking flying and radio aids) with 
an item strictly for the cognoscenti—it flew a two-minute square 
on instruments to demonstrate blind-flying technique. After this, 
the other airliners: Air India’s L.1049G, which made a graceful 
pass over the runway; and B.O.A.C.’s Comet 2E which, with its 
mixed bag of Avons, demonstrated a take-off climb performance, 
on a hot afternoon at 5,300ft a.m.s.l.. that easily surpassed any- 


Africans (left) who had worked on the airport installations received privileged positions at the openi 


Under the crown on the royal dais, His Excellency the Governor of 
Kenya, Sir Evelyn Baring, opens Embakasi airport. The opening symbol 
was a movement of the throttles in the DC-3 throttle box on his left. 


thing seen at Embakasi—or anywhere in Kenya—before. 

So to the final demonstration, by aircraft of the R.A.F. First, 
a Shackleton, gainsaying in the air its ponderous appearance 
on the ground; then a Vulcan, blistering in 115 n.m. from 
Kilimanjaro’s crater in 13 brief minutes before coming in to 
stream its parachute on landing. Three Vulcans took part in the 
opening; they had positioned at Entebbe the previous day and 
two had flown-in earlier to take part in the static display 

Finally came a display of aerobatics by a Canberra of 139 
Jamaica Squadron and a scintillating exhibition from a Venom 
FB.4 of loops, rolls, an inverted pass and a vertical figure of eight. 
The British visitors may have seen it all before, but to Kenyans— 
white, brown or black—it was an exciting and inspiring sight. 
Perhaps the memory of it lasted during the congested miles of 
road—so quickly covered that morning—back into Nairobi. 


Vulcans were a novel sight for most of the 20,000 spectators. The jets 
were the highlight of the air display. 


ing, but many travelled jong distances for 


the ceremony. (Right) Windows in the airport buildings are designed to avoid direct sunlight. The shade over the entrance can be very 
welcome both from sun and heavy rains. 
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Club and Gliding News 


THE NEW TIPSY 


For very many years the thoughts of Mr. E. O. Tips, managing 
director of Avions Fairey, Gosselies, Belgium, have been 
directed towards the idea of a new ultra-light aeroplane. The 
culmination of these thoughts, and of the subsequent formal design 
and construction effort, was the recent appearance of the Avions 
Fairey Tipsy Nipper, with a span of less than 20ft. 

At present undergoing performance and endurance tests and 
powerplant adaptations, the prototype Tipsy Nipper is to be fol- 
lowed by a small batch of development aircraft of this type. It is 
the company’s intention to put a thoroughly tested aircraft on the 
market; and they expect to be able to accept orders for kits of 
parts in about three months time; followed by orders for complete 
aircraft. Tooling is already partly complete. 

The airframe has been designed to comply with A.R.B. regula- 
tions for the semi-aerobatic category. The wings are of wooden, 
one-piece construction, with a single spar of constant-width 
rectangular section. Ribs are of simple Warren-girder type, and 
consist of spruce strips reinforced with ply gussets. Leading 
edges of the wing are covered with 1 mm ply. 

Access to the cockpit is by means of a novel light-alloy flap on 
the port side which folds down aft of the spar and contains a foot- 
step. Normally this flap is raised, forming part of the wing. The 
wing as a whole is easily detachable, a feature intended to facili- 
tate towing the aircraft behind a car (with the wings supported on 
a roof cradle). 

The fuselage is a conventional, tubular-steel, bronze-welded 
structure. The nosewheel undercarriage gives good visibility on 
the ground, the nosewheel being steered by means of the rudder 
pedals for taxying. The wheels themselves are of simple and light 
construction, with Nieman rubber-ring shock absorbers, and main- 
wheel brakes (lever-operated from the control column). 

The light-alloy fuel tank forms the upper fuselage fairing 
behind the engine, and also supports the instrument panel and 
front windscreen-attachment points. Engine cowling and propel- 
ler spinner are of moulded glass-fibre, as is the lower fuselage 
fairing. Both cowling and fairing are easily detachable for 
accessibility. 

Powerplant chosen for the prototype Nipper is a modified 
version of the Volkswagen car engine. An alternative choice for 
production machines is the Porsche car or industrial engine. 

Of particular interest are the detailed plans already made by 
Avions Fairey for the supply of kits of parts for amateur con- 
structors who wish to build the Nipper. For a provisional price of 
£375 ex Gosselies it is intended to provide a packed kit including 
finished fuselage structure, undercarriage, metal rudder ready for 
fabric-covering, controls and fittings, fuel tank, untrimmed glass- 
fibre fairings, windscreen, footstep flap, wooden parts cut to 
approximate sizes, eee Se working drawings and illus- 
trated assembly brochure. the inside surfaces of the packing- 
case panels the outlines of spars, ribs, ailerons, fin, tailplane, 
elevators and other components will be marked, enabling the 
panels to be incorporated in construction jigs. 

Not included in the kit are engine and cowling, propeller, 
instruments, fabric, dope and paint. These would normally 
be obtained locally, but can be supplied at extra cost by Avions 
Fairey if required. 


Top, simplicity in de- 
sign is the keynote of 
the diminutive Tipsy 
Nipper single-seater 
Span is only 19ft 8in. 


Centre, scale is pro- 
vided in this photo- 
graph of the prototype 
machine by pilot Ber- 
nard Neefs. The en- 
gine is a Volkswagen. 


Right, the novel fold- 
ing flap containing the 
footstep for access to 
the cockpit. The sim- 
ple instrument-panel 
is mounted on top of 
the wing mainspor. 


A Popular Flying Association spokesman in London told Flight 
last week that plans for the Nipper had not yet been submitted 
for approval by the Association. British purchasers would pre- 
sumably have to pay the normal 17} per cent import duty on the 
aircraft or kit, pius freight charges. No special import licence 
would be needed. 


Avions Fairey Tipsy Nipper (Volkswagen engine) 
Dimensions: span, 19ft 8in; length, 14ft 9in; boleh, 5ft 3in; empty weight, 
360 Ib; max. designed weight, 660 Ib; wing area, 80.5 sq ft; aspect ratio, 4.8. 
Estimated Performance: take-off and landing speed, 38 m.p.h.; take-cff 
> vd; landing distance, 100 yd; cruising speed, 65 m.p.h.; maximum 

m.p.h. 


THE GLIDING YEAR 


“THE best run of gliding weather in all history” and an expan- 
sion of the gliding movement in every direction were reported 
by Mr. ae Wills, chairman of the British Gliding Association 
in his report for 1957 to the annual general meeting of the Associa- 
tion at Londonderry House on Saturday, March 15. Eleven U.K. 
and British national gliding records were broken; and 25 Gold C 
and 12 Diamond leg flights were achieved. 

During the year, a total of 20,344 hr was flown by member- 
clubs, from 120,024 launches. These figures showed an increase 
of 5,618 hr and 20,595 launches compared with those for 1956. 
In addition to this activity, the Air Training Corps had reported 
64,659 launches and 4,538 hr; and the Corps had trained 1,063 
cadets up to B Certificate standard. 

Five new clubs had been elected to associate membership 
during 1957, and there were now 18 full-member clubs and 18 
associate-member clubs, four of which were overseas. Clubs in 
Dorset, Halifax, Hertford, Ipswich and Plymouth and for B.E.A. 
employees were now in process of formation. 

¢ Kemsley Flying Trust had continued its good work; loans 
totalling £5,896 had been advanced to 18 gliding clubs and groups 
during the year. In addition, further loans totalling £7,665 had 


been approved and three of these involved the development of new 
gliding sites. 

“The most important single task undertaken in 1957,” Mr. Wills 
stated, “was the taking over, at the request of the clubs concerned, 
of negotiations for the acquisition of security of tenure at Lasham. 
The last time such a thing occurred was in 1933, when the B.G.A. 
successfully negotiated a lease for Sutton Bank with the Ecclesi- 
astical Commissioners. It is to be fervently hoped that we shall 
again be successful and thus be able to bring stability to a group of 
clubs which currently represents about 20 per cent of the whole 
civil movement.” 

Concluding his report by considering the future, the chairman 
said that 1958 might prove a crucial year. The Ministries were 
disposing of a large number of airfields, including those on which 
some of the most promising British clubs were operating. Apart 
from Lasham, the clubs affected were the Kent Club at Detling, 
the Coventry Club at Edgehill, the Newcastle Club at Usworth 
and the Cornish Club at Perranporth. It was true to say that, 
by the time of the next annual general meeting of the Association, 
the shape and size of the British gliding movement would have 
been determined for the next generation. 
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2nd T.A.F. Nuclear Capacity 
STATEMENT issued from 2nd 
T.A.F. headquarters on March 12 and 
signed by the C-in-C., Air Marshal Sir 
Humphrey Edwardes Jones, said that 
R.A.F. aircrew in West Germany are 
trained in the use of nuclear weapons. It 
did not follow, however, that these were 
carried in their aircraft on training flights. 
The statement referred to last year’s White 
Paper on Defence, which said that 2nd 
T.A.F. would be given nuclear capacity. 


Winged Escort 
BY a striking coincidence, the com- 
manders of the three frigates due to 
escort the Queen and the Duke of Edin- 
burgh when they sail to Amsterdam in 
H.M.Y. Britanma next Monday are all 
Naval aviators. Capt. H. R. B. Janvrin, who 
commands H.M.S. Grenville, is an obser- 
ver who took part in the F.A.A. attack on 
Taranto; and Cdrs. J. L. W. Thompson 
and K. Lee-White, commanding H.M.S. 
— and Paladin respectively, are both 
pilots. 


R.N.Z.A.F. 21st Anniversary 


N March 29 the R.N.Z.AF. is cele- 
brating the 21st annivers of its 
formation—the actual date falling on 
April 1—with an “open day” at Ohakea 
marked by a flying display and static exhi- 
bition. Air Chief Marshal Sir Ralph 
Cochrane, who was first C.A.S. of the 
R.N.Z.A.F. when it was formed in 1937, 
will be attending as guest of the New 
Zealand Government; and Air Marshal the 
Earl of Bandon, C-in-C. F.E.A.F., is to 
represent the Air Council. A Valiant from 
Bomber Command will be takin a in 
the air display, piloted by W/C. L. H. 
Trent, who is New Zealand’s only surviv- 
ing air V.C. The R.A.A-F. will also be 
participating. 
Senior Postings 
WO senior appointments, one in Air 
Ministry and the other at SHAPE, 
have been announced. A. Cdre. W. P. 
Sutcliffe becomes Director of Intelligence 
at Air Ministry this month and G/C. C. C. 
Morton the Deputy Chief Signals Officer 
at SHAPE with the acting rank of air 
commodore. 
A. Cdre. Sutcliffe began his R.A.F. flying 
career in 1931 with No. 207 Sqn. and 
during the war flew with Nos. 101, 82 and 


FLIGHT, 21 March 1958 


SERVICE 
AVIATION 


Royal Air Forces and Naval Flying News 


Below decks in an 
aircraft carrier: a 
Whirlwind being 
pushed on to one of 
the aircraft lifts, 
ready for raising to 
the flight deck, in 
H.MS. “Bulwark” 
during Exercise Maple 
Royal |, held recently 
in the Caribbean. 


110 Sqns. in Bomber Command, winning 
the D DF. C. when commanding No. 110 in 
1940-41. Among his post-war appoint- 
ments has been the command of R.A.F. 
Wittering, and he took part in last year’s 
—s tests in the Pacific. 

Cdre. Morton flew as a pilot with 
FS co-operation squadrons for three 
years after leaving Cranwell, but in 1937 
went back there to take the Electrical and 
Wireless School course, after which he 
embarked on a signals career. Since 1956 
he has been Deputy Director of Si s (A) 
. Air Ministry. He was made C.B.E. in 

946. 


Aden Operations 

EFERRING to the work of R.A.F. 

squadrons based at Aden the Air Min- 
ister, Mr. George Ward, said in the debate 
on the Air Estimates (reported on p. 361 of 
this issue) that he did not think it was 
generally realized how much flying is done 
by these squadrons. In the first two weeks 
only of this month, 14 air supply sorties 
had been made in Beverleys and 31 in 
Pembrokes and Pioneers; and there had 
been 71 troop-carrying and communica- 
tions sorties in Valettas and 160 in Pem- 
brokes and Pioneers, in addition to opera- 
tional strikes by Venoms and reconnais- 
sance by a variety of aircraft, including 
helicopters. 


S/L. C. 1. Blythe (right) with his wife Maureen 
and the U.S. Air Attaché, Brig-Gen. F. 8. 
James, after receiving the U.S. Air Medal in 
London on March 7 for meritorious service 
during U.N. operations in Korea. 


Out of Indentures 


EARLY 800 aircraft and administra- 
tive apprentices and boy entrants from 
R.A.F. Technical Training Command 
schools start thetr regular Service careers 
late this month or early in April, when 
assing-out parades are held at Halton, 
king, Hereford, Cosford and St. Athan. 
The parade at Locking, on April 1, when 
some 40 apprentices of the 80th entry to 
No. 1 Radio School pass out, will be taken 
by the A.O.C-in-C. Technical Training 
Command, Air Marshal Sir Arthur 
McDonald; and that at Halton the follow- 
ing day, when 185 apprentices of the 80th 
entry to No. 1 School of Technical Train- 
ing ceremonially complete their training, 
by Air Marshal Sir Gilbert Nicholetts, 
Inspector-General of the R.A.F. At Cos- 
ford next Tuesday, when 285 boy entrants 
of the 29th entry pass out from No. 2 
School of Technical Training, the review- 
ing officer will be A. V-M. J. G. W. 
Weston, A.C.A.S. (Signals). 


Recent Postings 


AM ONG RAF. 
announced by 
following :— 

G/C.s E. A. Harrop to H.Q., Maintenance 
Command, for technical staff duties; and S. W. 
Lane to AAFCE, for staff duties. 

W/C.s A. S. Duff to H.Q., Fighter Com- 
mand, for administrative staff duies; G. M. 
Gibson to No. 16 M. U., for administrative 
duties; A. J. Houston to Air Ministry, for duty 
in the Department of the Chief of the Air Staff; 
D. McDermott to H.Q., Technical Training 
Command, for technical staff duties; W. J. 
Nightingale to No. 11 M.U. 

S/L. A. C. Hollingsworth to No. 2 Air Navi- 
gation School, to instruct (with the acting rank 
of wing commander). 


Bristol U.A.S. Dinner 


ON April 25 the fifth annual dinner of 
Bristol University Air Squadron is 
being held at the Hawthorns Hotel, Bristol, 
at 7.30 for 8 p.m. Members and ex-mem- 
bers are invited to attend and should 
contact the Mess Secretary, Officers’ Mess, 
Bristol University Air Squadron, 82 Wood- 
land Road, Bristol 8. 


recently 
ir Ministry are the 


IN BRIEF 


Air Marshal the Earl of Bandon recently 
presented silver replicas of Whirlwind and 
Sycamore helicopters to the C.O.s of Nos. 
155 and 194 Sqns., S/L.s R. C. Penning 
and F. Barnes, in recognition of their sup- 
port in Malayan anti-terrorist operations. 

* * * 

Two Valiants of No. 90 Sqn., captained 
by W/C. F. S. Hazlewood and S/L. 
C. R. C. Spencer, recently visited Manila 
and Saigon while on training in F.E.A.F. 

Fourteen officers of No. 10 Specialist 
Navigation Course of the R.C.A.F. Cen- 
tral Navigation School at Winnipeg are 
spending 15 days in this country to study 
the latest navigational and electronics 
developments in the R.A.F. They arrived 
on March 12 by R.C.A.F. North Star and 
are due to return to Canada by R.C.A.F. 
Comet on March 26. 
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Chamber :— Temperature range - 
+10 to — 60°C. from zero to 60,000 ft. 
A 170 H.P. 10,000 r.p.m. drive into chamber. 
A wide range of electrical supplies is available 
pines 
,..our High Altitude and Sea 
13 working for the aircraft industry “4 
Toe With continual and accurate anticipation of the industry’s 
requirements, our supremacy is retained in the design, 
is = development and manufacture of electrical and starting 
LUCAS-ROTAX (AUSTRALIA) PTY. LTD., MELBOURNE AND SYDNEY, 
_LUCAS-ROTAX LTD., TORONTO AND MONTREAL, CANADA, 


Flight, 21 March 1958 


] 
MME® 
RPENCE 
No. 91356 LONDON quESDAY 
projects | 
ON | Major UX. aireralt | 
prosect AND CURRENT state \ 
peveriey freighter’ In Pre Under 
girtinet: product 
pristol type 192 is 
Paviltand Comet ie girliner pianned- 
ycopte! ransP cs a 
week Folland Gast gctio®- tor 
Javelis fighte™ prod 1958-18 jan 
victor pomber: product LANCASE 
to giscus® Handley pase Herald Series ln A majot fa 
- - propos u or 
ie positio® Scimitar nave Undet 
4 ene of westminster and wesse® 
by westiand = 
confer 
x ry enters | 
4 
7 4 


a 


High and 
with varied io 
readity in 

In to 

Bombs, 


Flight, 21 March 1958 


From a painting by Roy Cross 


HAWKER AIRCRAFT LIMITED Kingston-on-Thames & Blackpool England - Member of the Hawker Siddeley Group! Pioneer ....and World Leaders in Aviation 
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Missile auxiliary power 


Anticipating the need for auxiliary power in guided Pleseey 
have devéloped an Iso-Propyl-Nitrate Power Pack combining 
with minimum weight and size, 

Whether the requirement is for hydraulic power, electrical power 
combination of the two, the Plessey Power Pack can provide the answers 
Illusteated is a turbine hydraulic pump unit developmg 20 HP. Y 


Outstanding features 
Compactness 
Can be stored, fully fuelled but unarmed for instant use , 
Governed on overall speed #ange to within 5% both on at load 


Controlled power output 


For qualified engincers wha would hike to work on advanced 
of the type illustrated, the,opporttinities are/Outstanding. Writeto the 


Personnel Officer for informauon, 


Plessey Guided Weapon® 


AIRGRAFT ARO AUTOMOTIVE GROUP AIRCRAFT 


THE PLESSEY COMPANY ILFORD ESSEX 
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Helicopters of the World 


A “FLIGHT” SURVEY OF CURRENT AND PROJECTED TYPES 


GREAT BRITAIN 


Bristol Aircraft Ltd. 

Filton, Bristol. 
Sycamore Over 150 Sycamores have 
been delivered, and production is at the 
rate of approximately four aircraft per 
month. All parts of the airframe have 
overhaul periods of 800 hours or more, 
and the Alvis Leonides engine overhaul 
period (a Leonides is invariably fitted) is 
at present 400 hours. 

The basic Sycamore is a five-seater. In 
addition to the main cabin, which has a 
volume of 100 cu ft, it has a luggage com- 
partment of 20 cu ft and is provided with 
all the fixed fittings needed to convert it 
to any of six major rdéles, viz., search and 
rescue, air ambulance, passenger trans- 
port, freight transport, aerial crane and 
dual instruction. In addition to these 
primary capabilities, the Sycamore is 
suited to a variety of special tasks, and to 
equip it for any one of these, or to change 
it from one to another, is a simple opera- 
tion. For all réles the aircraft is normally 
equipped with three folding canvas seats 
for passengers and one seat beside the 


pilot which can be turned to face rearwards. 

The main rotor blades are attached to 
the sleeves on the rotor head by a light, 
strong root-fitting formed by interleaving 
steel plates with the spar laminations. Tie- 
rods take the centrifugal force directly in 
tension, but are flexible in torsion. 

The blade levers are connected by ball 
joints to the arms of a control spider carried 
by taper roller bearings on a control axle 
mounted in a control cone. The cone is 
moved up and down by the collective pitch 
control lever, the axle and spider moving 
with it and changing the pitch of all blades 
collectively; an irreversible mechanism 
prevents blade loads coming back to the 
control stick. When the control axle is 
tilted about its cup-and-ball joint by the 
cyclic pitch control, however, the pitch is 
changed cyclically, minimum pitch being 
where the spider arms are lowest and 
maximum pitch diametrically opposite. 
Inter-blade and drag-hinge dampers neu- 
tralize rotor vibration. The blades are 
supported when at rest or turning slowly 
by droop stops which ensure the necessary 


INDEX: PAGE 402 


clearance between the blades and the fuse- 
lage for starting and stopping in high or 
gusty winds. When the rotor speed ex- 
ceeds approximately 100 r.p.m., these 
stops are withdrawn, leaving the full free- 
dom of movement which is essential for 
flight. These stops ensure that the mini- 
mum clearance between the main rotor 


Above and below, Bristol Sycamore. 
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blades and the ground is 6ft 10in. The 
rotor can be started or stopped in winds 
of at least 50 kt and on board a ship rolling 
through 24 deg. 

The rotor gearbox is immediately below 
the main rotor hub and contains two pairs 
of straight spur gears of 4.35 : 1 and 2.56: 1 
ratios, giving a total speed reduction be- 
tween engine and main rotor of 11.15: 1. 
The main wheel, which is attached to the 
rotor hub, is carried on a steel axle directly 
attached to the aircraft structure, while the 
remaining gears are carried by the light- 
alloy gearbox attached to the base of the 
axle. The tail rotor drive is also taken 
from this gearbox. 

The Alvis Leonides engine is mounted 
with the crankshaft axis vertical, and the 
complete unit (including the fireproof 
cowling) is supported on a flexible mount- 
ing which isolates engine vibrations. The 
crankshaft carries a single-plate centrifugal 
clutch, which begins engagement auto- 
matically at approximately 1,000 r.p.m. and 
the clutch casing provides a hub for the 
cooling-fan blades. The entire power unit 
is isolated in a fireproof casing, and fire 
extinguisher equipment is provided in 
accordance with standard requirements. 
The engine control is linked to the collec- 
tive pitch lever in the cockpit, so that 
power is automatically controlled by the 
rotor pitch setting. Power requirements 
are not purely a function of rotor pitch, 
however, and a fine adjustment of engine 
power is obtained by a twist grip action of 
the pitch lever handle. Cooling air enters 
the engine compartment through a grille 
immediately in front of the main rotor 
hub and helps to cool the rotor gearbox 
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Photograph and drawing show Bristol Type 192. 


before passing through the engine cowling 
and leaving the fuselage. 

The main drive is taken from the clutch 
to the rotor gearbox by a vertical torque 
shaft, which is flexibly mounted to isolate 
the gearbox from engine impulses. The 
drive for the tail rotor is taken from this 
gearbox through a small spiral bevel gear 
incorporated in the gearbox and terminat- 
ing in a universal joint to which the tail 
rotor shaft is attached. The tail rotor drive 
consists of a series of tubular steel shafts 
carried by a number of steady bearings 
and coupled together by means of double 
universal joints to preserve a constant 
angular velocity in the drive, which has 
a maximum speed of some 2,200 r.p.m. 

A relatively high rotor speed is claimed 
to make for smoothness of flight and to 
confer a marked safety advantage in the 
event of power failure, in that the large 
degree of kinetic energy stored in the rotor 
gives the pilot a valuable extension of 
time in which to reduce collective pitch 
and go into autorotation. 


@ Rotor diam., 48ft 7in; overall length 
(blades folded), 46ft 2in; empty weight (pas- 
senger version), 4,130 Ib; disposable loa 

(passenger version), 1,270 lb; max. speed, 127 
m.p.h.; max. economical c-uising speed, 
91 m.p.h.; max. endurance (economical cruise, 
normal fuel), 2.95 hr; service ceiling, 15,500ft. 


Type 192 Described by the makers as 
Europe’s biggest military helicopter, the 
turbine-powered, twin-rotor Type 192 is 
in production for the Royal Air Force. It 
will serve for freight transport, ambulance 
and search and rescue. ¢ power units 
are two Napier Gazelle Series 2 gas tur- 
bines producing 920 
s.h.p. apiece, with 
emergency power rat- 
ings of up to 1,650 
s.h.p. for single- 


engined flight. 

a long-range 
trooping operation of 
250 nautical miles, 18 
fully armed troops can 
be carried with a crew 
of two. On shorter- 
range operations, as 
many as 25 troops 


can be lifted. To aid 
quick disembarkation 
in hovering flight, a 


scrambling net is at- 
tached to the lower sill 
of the door in the for- 
ward starboard side of 
the fuselage. In the 
ambulance rdéle, the 192 
will carry 8 to 12 
stretcher cases, arranged 


in tiers of three along each side of the cabin 
—in addition to three “sitting wounded.” 
Medical supplies, electric points for elec- 
trically heated blankets and blood trans- 
fusion equipment will also be carried. When 
the helicopter is flying over difficult ter- 
rain where landing is impossible, stretchers 
can be winched up to the machine as it 
hovers a few feet above the ground. In 
the freight réle, the aircraft carries a maxi- 
mum concentrated load of 4,000 Ib and a 
maximum distributed load of 6,000 Ib. A 
winch, with a maximum load of 600 Ib, is 
used to take supplies and equipment 
aboard when the aircraft is in hovering 
flight. Awkward loads—up to a weight of 
5,350 lb—which cannot be carried in the 
cabin are slung from a strong point under 
the fuselage; this strong point can also be 
used for towing loads. The release gear 
for underslung loads is operated either 
mechanically or electrically by the pilot. 
For search and rescue the aircraft is 
equipped with a spring-balanced door 
which can be opened and closed in flight. 
A winch, attached to the underside of the 
upward-swinging door, can hoist loads up 
to 600 Ib and is operated either by the pilot 
or a crewman stationed near the door. 

The 192 is fully equipped for day and 
night instrument flying and provision has 
also been made for an automatic pilot and 
dual controls. Single-engine safety is 
ensured by a synchronizing shaft which 
interconnects the two engines, keeps the 
rotors in proper phase relationship, and 
permits both rotors to be driven by one 
engine in case of emergency. 

Flying in the twin-engine condition, the 
engines are each limited to 920 s.h.p. and, 
as the one hour power of the Gazelle is 
1,300 s.h.p. an ample reserve of power for 
normal operations and _ single-engined 
flight is claimed. In the event of one engine 
failing, an emergency rating of 1,650 s.h.p. 
on the remaining engine can be u 

For operation in gusty conditions, each 
rotor hub is fitted with centrifugally- 
operated droop stops and anti-coning 
stops for start-up and run-down in high 
winds, and a hydraulically operated rotor 
brake is capable of stopping the rotors from 
100 r.p.m. in 16 seconds. For cold weather 
operations, the windscreen has electric 
thermal de-icing. The crew stations are 
heated. 


@ Rotor diam., 48ft 8in; overall length 
(max.), 89ft 9in: gross weight, 18,000 Ib: max. 
speed, 138 m.p.h.; service ceiling, 13,250ft; 
hovering ceiling without g-ound effect, 8,000ft; 
vertical rate of climb. 500ft/min; t-oop-carry- 
ing capability, up to 23 armed troops for a still- 
air range of 130 n.m.; freight capability, 
6.000 Ib for a still-air range of 125 n.m.; ferry- 
ing capability, over 600 n.m. 
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The Fairey Aviation Co. Ltd. 
Hayes, Middlesex. 
Rotodyne This unique and highly pro- 
mising transport helicopter was fully des- 
cribed in Flight of August 9 last, and a 
further appraisal appeared in our issue of 
December 20. In the original description 
it was remarked that the Rotodyne (the 
first prototype of which has completed 
several hours of flying) is an extrapolation 
of the original Gyrodyne principle: power- 
driven rotor for vertical flight, with pro- 
pellers for propulsion and autorotating 
rotor for forward flight. Where the Roto- 
dyne differs from its predecessor is in 
having a considerable wing to share the 
lift with the windmilling rotor. The essen- 
tial principles which led to this particular 
configuration require to be briefly stated 
for a proper understanding of the Roto- 
dyne. It was chosen firstly as being the 
best compromise to give VTOL ability 
with a practical cruising speed of 160 kt. 
The bane of the helicopter designer in 
search of speed has always been the stalling 
of the retreating blade, the true airspeed of 
which is the algebraic sum of the rotational 
velocity of the rotor and the forward speed 
of the aircraft. In other words, as aircraft 
speed rises the true airspeed of the retreat- 
ing blade falls. Since there are practical 
limits to blade r.p.m. (imposed by centri- 
fugal loading) and blade area (because of 
weight and drag) the only palliative for 
blade-stall is to reduce the loading and 
thereby the stalling speed of the critical 
inner portion. In the Rotodyne, at cruis- 
ing speed, the wing carries 60 per cent of 
the load. 
Again, a propulsive rotor requires more 


incidence—and is, in any case, a device 
far removed from optimum efficiency in 
the horizontal plane, so that propellers are 
a logical corollary to an “off-loaded” rotor. 

Inevitably, a convertiplane must carry 
dead weight from one form of flight to the 
other—the wing and tail at take-off, the 
rotor drive while cruising. In the case of 
the Rotodyne, however, there is no cum- 
bersome irreversible mechanism for the 
rotation of wing and/or rotors through 
ninety degrees, while there is some com- 
pensatory saving in the absence of a tail 
rotor. 

A single rotor was chosen by Fairey 
because of the greater reliability which it 
confers and because of the shorter time 
required to prove its reliability to licensing 
authorities, The tip-jet drive was adopted 
to simplify the transmission problems of 
a large rotor by the elimination of torque 
and gearing—6,000 h.p. gearing in this 
case. As a “bonus,” tip drive also makes 
drag hinges unnecessary. 

As a result of the closest co-operation 
between the airframe and engine designers, 
the Napier Eland NEI.7 turboprop, with 
its economy, reliability and excellent de- 
velopment potential, has been specifically 
designed to meet the requirements of the 
Rotodyne. Engine power may be absorbed 
either in the scopelians or in the auxiliary 
air compressors. 

The auxiliary compressor, driven 
through a hydraulic clutch, draws atmos- 
pheric air through an intake in the upper 
surface of the wing and delivers com- 
pressed air to the Fairey pressure-jet units 
at the rotor blade tips. Rotating seals are 
provided at the rotor head, Each com- 
pressor serves one diametrically-opposed 
pair of jet units and this, in conjunction 
with similarly duplicated fuel services, 


minimizes power loss in the event of failure 
of one engine. Fuel is supplied, under 
pressure, to the combustion chamber of 
each tip-jet unit, the fuel/air ratio being 
governed by a variable-datum automatic 
regulator. Ignition of the fuel/air mixture 
is effected by two high-energy igniter 
plugs in each unit. 

Rotor speed, being independent of 
engine speed, is variable over a wide range, 
making for ease of control, and the smooth- 
ness of this type of drive makes a valuable 
contribution to passenger comfort. The 
relatively high specific fuel consumption 
of the jet units is more than offset by the 
short duration of powered-rotor flight and 
low installed powerplant weight. 

rotor-driven accessories gearbox 
ensures that the essential flying controls 
are unaffected in the event of a total power 
failure when airborne. 

Questioned by Flight as to the main 
——- of the Rotodyne, Dr. G. S. 

islop, deputy chief engineer and chief 


Fairey Rotodyne (prototype with temporary undercarriage scheme). 
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designer (rotating wing) of the Fairey 
Aviation Company, commented in these 
terms: “In our approach to this aircraft, 
as the natural result of the B.E.A. interest, 
the preparation of the basic requirements 
and our thinking have been directed to- 
wards the civil market, and the require- 
ments of a civil transport machine have 
dominated our approach'in many respects. 
For example, great emphasis has been laid 
on meeting the one-engine-failed perform- 
ance requirement, and a great deal of 
thought has gone into the handling and 
control problems in this case. This 
approach has perhaps tended to lengthen 
our task in designing and building the 
prototype, since for a purely research air- 
craft it would have been possible to have 
omitted certain of these design features. 
In my view this approach would have been 
quite wrong, as by-passing fundamental 
handling, control and performance re- 
quirements at this stage would have 
resulted in having to do a great deal of the 
work again—and with greater difficulty— 
when the success of the aircraft as a bare 
research flying machine had been demon- 
strated, 

We have had firmly fixed in mind that 
our ultimate objective was to sell the air- 
craft in the civil market and we have done 
our level best to meet and anticipate the 
sort of requirements which will be needed 
not only by the operators but by the cer- 
tification authorities. . . . 

“Whilst the aircraft is obviously just as 

suitable for the transport of soldiers or 
their equipment as for the carrying of fare- 
paying passengers, the military asked that 
the fuselage of the second aircraft be made 
of a cross-section suitable to carry Army 
vehicles. This, and possible interest for 
car-ferry work, resulted in the second 
machine being designed with a larger 
fuselage.” 
@ Rotor diam., 90ft; fuselage length (inter- 
nal), 46ft; fuselage length (external), 58ft 8in; 
gross weight, 39,000 Ib; disposable load, 
15,500 Ib; range with 40 passengers, 310 miles; 
max. range, 460 miles; cruising speed, 
185 m.p.h. 


Ultra Light This tiny helicopter has 
numerous civil and military applications. 
A Blackburn Turboméca Palouste is the 
basic powerplant, and there are Fairey 
pressure-jet units at the tips of the rotor 
blades. The rotor is driven by the tip-jet 
units burning fuel mixed with the com- 
pressed air fed out through the hollow 
blades from the Palouste turbo-generator. 
This simple system is claimed to give the 


Ultra Light a rate of climb higher than 
is achieved by any other helicopter in the 
world. The powerplant is further claimed 
to start instantaneously on the ground 
without any auxiliary motors: it burns all 
grades of kerosine and petrol; it dispenses 
with the tail rotor, since a tip-driven rotat- 
ing wing is torqueless; and, most of all, it 
does away entirely with shafts, gears, 
clutches, and the complications inseparable 
from a rotor conventionally driven by a 
piston engine. 

At the centre of the basic structure is a 
light-alloy box containing a crash-proof 
fuel tank. From the top of this box stems 
a rubber-mounted pylon; to the rear is a 
box-girder boom carrying fins and rudder. 
The remainder of the aircraft is built 
around this “core.” The boom is split half 
way down its length by a bolted joint so 
that the entire aircraft can be broken down 
quickly into a package 9ft by 10ft 8in by 
6ft 6in for air or surface transport. Land- 
ing gear consists merely of a pair of tubular 
steel skids across which porter bars can 
be inserted so that the aircraft can be 
carried manually. 

The makers state that the rotor blades 
can be removed and replaced in fifteen 
minutes and that the engine and complete 
rotor assembly can be changed in under two 


@ Rotor diam., 28ft; overall length (less 
rotor), 14ft 8in; gross weight, 1,800 lb; dispos- 
able load, 850 Ib; max. endurance, 2 hr 30 min; 
cruising speed, 95 m.p.h.; vertical rate of climb 
at s.l, 950ft/min; hovering ceiling (out of 
ground effect), 5,000ft. 


Saunders-Roe, Ltd. 

Osborne, East Cowes, Isle of Wight. 
Skeeter Mk 12. The Mk 12 version of 
the Skeeter two-seater light helicopter is 
in production for the British Army and the 
German Army and Navy. Certain of the 
Skeeters for Germany have provision for 
fitting Napier rocket boost. 

The aircraft is of all-metal construction 
with the exception of the rotor blades. 
The forward fuselage is a conventional 
light-alloy structure incorporating a crash- 
proof tank situated behind the pilots’ 
seats. The centre section, which also con- 
stitutes the engine mounting, is fabricated 
from steel tubes to facilitate engine and 
transmission maintenance; the rear fuse- 
lage is of light-alloy monocoque construc- 
tion, enclosing the shafting and gearboxes 
which drive the tail rotor. 

The crew of two are seated side-by- 
side. Full dual controls are available, allow- 
ing the helicopter to be flown from either 
seat, or to be used as a trainer. Seats are 


Below and right, Saunders-Roe Skeeter Mk 12. 
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individually removable and a long-range 
tank may be installed in place of the seat 
normally used by the observer. This seat 
can be reversed if required, and rearward 
vision is satisfactory for A.O.P. work. The 
radio is fitted on the floor between the 
crew seats. There is provision for two 
stretchers, externally attached to the sides 
of the cabin. 

The basic aircraft is ered by a nor- 
mally aspirated de Havilland Gipsy Major 
215 helicopter engine (215 b.h.p. maxi- 
mum one-hour rating). This is installed 
transversely, the drive for the main rotor 
being taken from the end of the crank- 
shaft on the starboard side of the aircraft. 
Fan cooling is provided through a star- 
board intake. A methanol injection system 
may be installed if required, and an ex- 
haust-driven turbo-supercharger, which is 
readily detachable, is available. A rocket 
booster system (employing concentrated 
hydrogen peroxide fuel) can also 
supplied. 

ransmission is via a primary gearbox 
at the starboard end of the engine crank- 
shaft, an intermediate shaft, and a secon- 
dary gearbox mounted centrally above the 
engine and attached to the fuselage centre- 
section. The secondary gearbox supports 
the main rotor shaft. A centrifugal clutch 
is incorporated in the primary gearbox. 
This can be overridden by a manual con- 
trol to enable the engine to be run up 
independently of the rotor if required. The 
tail rotor is driven from the secondary 
gearbox through shafting and two sub- 
sidiary gearboxes. 

Each of the main rotor blades consists 
of a wooden secondary structure bonded 
to a steel tubular spar, the whole being 
covered with fabric. The leading edge is 
plywood covered. The three blades may 
be folded back parallel to, and supported 
by, the rear fuselage. The two-bladed tail 
rotor is of “improved wood” construction. 
@ Rotor diam., 32ft; overall length (blades 
folded), 28ft Sin; gross weight, 2,200 Ib; max. 
speed, 104 m.p.h.; cruising speed, 100 m.p.h.; 
max. endurance (normal tankage), 3 hr; service 
ceiling, 12,800ft; max. rate of climb, 1,150ft/ 
min; hovering ceiling (with ground effect), 
5,500ft; hovering ceiling (free air), 2,500ft. 
B.531 This is the Saunders-Roe desig- 
nation for a new helicopter, which can 
loosely be described as a scaled-up Skeeter. 
Seating five, the B.531 will be powered by 
a Blackburn-Turboméca Turmo free-tur- 
bine unit of some 450 s.h.p. Development 
is well advanced and the first example 
should fly at the S.B.A.C. display in 
September. 


; 
= 
iia 
|) 
\ | 
\ / 
\ 


WIDGEON 


The. Widgeon is an all-purpose 
helicopter specially designed for 


AIR-SEA RESCUE 
AIR AMBULANCE 
EXECUTIVE TRAVEL 
FREIGHT CARRYING 
INSTRUCTION 


In addition to the pilot, the oe 
Widgeon will seat four passen- 
gers, or carry half-a-ton of 


freight, or lift two fully-clothed 
and waterlogged men from the 
sea on its rescue winch. Or, by re- we 
moving the seats and sliding in is 
two standard type stretchers (se- a 
curely held one above the other), 


it may be transformed within 
four minutes into an ambulance. 


The Widgeon is indeed a maid-of- 
all-work, and is the lowest priced . 
British helicopter of its capacity and ‘ 

type now available | 


WESTLAND 


The Hallmark of British Helicopters vaca! 
WESTLAND AIRCRAFT LIMITED 
YEOVIL ENGLAND 
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He lives in a fast-moving age. Already, achieve- 
ments meriting a century’s span are crowded 
into his short lifetime. And still—as men 
extend their knowledge almost to the threshold 
of Space—the tempo quickens. Quick 

enough for him to see men’s most daring 
ambition realised? That is still not certain. But 
this International Geophysical Year must 

bring such an achievement measurably closer. 


AVIATION SERVICE 


The international aircraft fuelling organization of 
The British Petroleum Company Limited 


salutes the |1.G.Y.—year of opportunity 
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Westiand Aircraft, Ltd. 


Yeovil, Somerset. 


Widgeon The Widgeon five-seater heli- 
copter has been designed for three basic 
réles—passenger-carrying, rescue from sea 
or mountain, and ambulance work—but it 
is equally suitable for photography, sur- 
vey, freight-carrying and many other 
purposes for which helicopters of its class 
are often utilized. 

The cabin has a floor area of 24 sq ft. 
The fitting of the three rear and two a eg 
able forward seats has been designed so 
that they can be quickly and simply re- 
moved when the aircraft is required for 
réles other than passenger-carrying. The 
side-by-side front seating is especially 
advantageous when the helicopter is used 
for pilot training, for which réle dual con- 
trols are fitted. 

For the standard Widgeon power is pro- 
vided by an Alvis Leonides 521/1 engine, 


Above and right, Westland Whirlwind. 


mounted with the crankshaft vertical, in 
the centre section of the fuselage. Cooling 
air is passed over the engine by a fan draw- 
ing air from the intake grilles on the rotor 
pylon and exhausting through the exit 
ports on the sides of the fuselage. A gauze- 
covered air intake for the engine is on the 
right-hand side of the engine bay. A 
spring-loaded valve admits air from the 
engine bay should the external intake be- 
come blocked with snow or ice, and an 
intake filter can be fitted if required. 

All-metal main rotor blades, with a 
robust extruded leading-edge spar and 
light-alloy trailing-edge pockets, are a 
feature—as on all Westland helicopters. 
Each blade is matched to master blades 
and has the advantage of individual inter- 
changeability without the need to replace 
a complete blade set if one is damaged. 
The blades can be folded backwards to 
reduce storage space. 

The vertical shaft from the engine drives 
through a centrifu << clutch, incorporating 
an engine cooling to the main gearbox. 
This has two-stage epicyclic gears giving 


Below and right, Westland Widgeon. 
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a 14.85 speed reduction for the main rotor 
and a 2.25 reduction for the tail rotor. 
A freewheel unit overrides in the event of 
engine failure, enabling the rotor to con- 
tinue turning. The gearbox takes the main 
lifting load of the helicopter. The main 
rotor head incorporates flapping and drag 
hinges. A cyclic-pitch control column and 
rudder pedals are installed in the conven- 
tional manner together with a collective 
pitch lever adjacent to the left side of the 
seat and incorporating a twist-grip throttle. 
Spring-loaded trimming gives “feel” to the 
cyclic pitch stick and a positive central 
position. The trim can be adjusted fore 
and aft by a handwheel on the control 
pedestal and laterally by an electric switch 
operating an actuator, Cyclic and collec- 
tive pitch systems are servo-assisted. The 
hydraulic pump is driven from the tail 
rotor shaft, maintaining servo control in 
the event of engine failure. Manual rever- 
sion is possible in the event of hydraulic 
failure. 

When the Widgeon is used as an ambu- 
lance the triple rear seats are removed and 
the port side front seat is transferred to 
a position behind the pilot, for use by a 
medical attendant. Accommodation is pro- 
vided for two stretchers, one above the 
other positioned lengthways in the cabin. 
@ Rotor diam., 49ft 2in; fuselage le 
4ift 3in; empty weight (passenger rdle), 
4,322 lb; gross weight, 5,900 Ib; max. per- 
missible speed, 109 m.p.h.; economical cruis- 
ing speed, 80 m.p.h.; hovering ceiling (10ft 
wheel clearance) at 5,900 Ib, 7,500ft; best rate 
of climb at s.1, 600ft/min; max. range, 310 
miles 
Whirlwind The Whirlwind continues in 
production for civil and military applica- 
tions, and offers a particularly attractive 
performance with the Alvis Leonides 
Major engine, although the Pratt and 
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Whitney R-1340 and Wright R-1300 are 
alternatives. The latest Service variant is 
the HAS.7 anti-submarine helicopter, now 
standard equipment in the Royal Navy. 
This version is equipped with “dipping 
Asdic” detection apparatus and can be 
armed with a homing torpedo. 

The fuselage of the Whirlwind com- 
prises two main assemblies of magnesium 
alloy semi-monocoque construction. Fuel 
tanks are under the cabin floor and a fire- 
wall isolates the engine from the cabin. 
The soundproofed cabin can have eight 
seats—five facing aft and three forward. 
The standard Whirlwind has two windows 
on each side of the cabin, but additional 
windows, increasing the viewing area by 
approximately 60 per cent, can be fitted 
if required. The cockpit is raised and has 
sliding side windows. The pilot’s seat is to 
starboard and fixed fittings are provided 
to take a co-pilot’s seat and dual control. 
A cyclic-pitch control column and rudder 
pedals are installed in conventional man- 
ner together with a collective pitch lever 
adjacent to the left side of the seat and 
incorporating a twist-grip throttle. Cyclic 
and collective systems are servo assisted. 
The servo units are operated by the main 
hydraulic system with both an emergency 
lateral servo unit and the ability to revert 
to manual control. A diagonal shaft trans- 
mits power through a clutch to a main 
gearbox centrally mounted above the 
cabin, carrying the main lifting loads and 
providing gear reduction for the main and 
tail rotor and accessory drives. As an 
added safeguard in the event of engine 
failure a freewheel unit over-rides and 
enables the main and tail rotor to continue 
turning in autorotation. 

The four-wheel undercarriage has oleo 
pneumatic legs and fully castering nose- 
wheels. A Dunlop brake system acts on 
the main wheels and is operated by toe 
controls on the pilot's der s. A 
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Left and below, Westland Wessex. 


parking brake is provided, and a skid to 
protect the tail rotor. 

Eight interconnected tanks give a 
total usable fuel capacity of 145 Imp. gal. 
Delivery is by engine-driven pump and 
two immersed booster pumps. For all ser- 
vices a 30-volt d.c. system is employed 
with air-cooled generator charging a single 
24-volt 25-amp-hr battery. The radio 
compartment is aft of the main cabin and 
provision is made for V.H.F. STR.9X 
radio. 

Quick removal of Dzus-fastened panels 
gives access to the main gearbox and flying 
control system, and the radio bay is 
reached by removing a single panel on the 
starboard side. Servicing platforms are 
built into the fuselage to facilitate inspec- 
tions of rotor head and gearbox. 

Features of the rotor head include offset 
flapping hinges giving a wide c.g. range 
and consequent freedom of loading. Droop 
restrainers ensure adequate clearance 
between the blade tips _~ the fuselage at 
slow rotor speeds, making starting pos- 
sible in high and gusty winds. Blade pitch 
control is transmitted from the hydraulic 
servo jacks by swash plates and push-pull 
rods to the blade levers. 

Freight up to 2,000 Ib, which may be too 
bulky to accommodate in the cabin, can 
be carried externally below the fuselage 
on a sling. An electrical quick-release is 
mounted on the pilot’s control column with 
a secondary mechanical release on the 
cockpit floor. Loads are attached with the 
helicopter hovering above, and can be 
accurately positioned on landing so that 
further crane or ground handling is not 
necessary. Sling installation or removal 
takes less than ten minutes. An item of 
extra equipment is the hydraulically 
powered hoist with a jib mounted above 
the main cabin door. It will lift two people 
or a load of 400 Ib. 

The engine is mounted in the nose and 
is readily accessible by opening two clam- 
shell doors. The installation ensures easy 
maintenance and servicing. A complete 
power-plant change can normally be made 
in five hours, including time required for 
fuel-flow test and engine run. 

All-metal main rotor blades, made up of 
a robust extruded leading-edge spar to 
which are attached light-alloy trailing- 
edge pockets, are utilized, as on all West- 
land helicopters, and are claimed to afford 
immunity to temperature and humidity 
effects thus remaining in balance and obvi- 
ating the necessity of constant retracking. 
They are matched to master blades and 


Model of Westland Westminster. 
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HIGH ALTITUDE 
OPERATION 


During recent high altitude trials the Westland Whirlwind helicopter, 
powered by the new Alvis Leonides Major Engine, demonstrated landings, 
take-offs and hoverings from a base in the Austrian Alps 11,600 ft. above 
sea level with seven people on board. No other helicopter of the same 
capacity has accomplished this performance. 

During another arduous demonstration series the Whirlwind not only 
clearly showed its ability to operate with full loads under S. African high 
altitude conditions, but also confirmed its Reliability and Ruggedness 
during difficult test tasks. 
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Now this here’s a story "bout the B.R. Boss 
Who came to Desoutter for a Little Hoss. 
He figured he hadn’t got time to kill; 
He wanted a tool that would quickly drill... 


Eighty holes in a freight train waggon, 
Eighty holes in a freight train waggon, 
Eighty holes in a freight train waggon, 
Lawdie, what a Power Tool. 


He said, ““You don’t know what a while it takes 
To fit ev’ry waggon with hydraulic brakes.” 
I said, “It'll take much longer still 
If you don’t never use no Rackfeed Drill.” 


Eighty holes etc. 


FEATURING 


He went to the East for to give it a test, 

Then he tried it for size on the old Great West 
An’ he said, “By Donegan, sump’n’s wrong: 

It’s a wunnerful drill but it’s far too long.” 


and his 


Eighty holes etc. 


Now I wasn’t gonna lay me down and die, 

An’ I thought, what the heck, I'll give it a try. 
Sure my dentist says it was most unwise, 

But I chewed it down to the perfect size. 


Eighty holes ete. 


Now I reckon I’ve made it mighty plain, 
If our tools ain’t right, then we tries again 
An’ in case you forget, I can only urge 
That you sings to yourself this ’orrible dirge . . . 


Eighty holes in a freight train waggon, 
Eighty holes in a freight train waggon, 
Eighty holes in a freight train waggon, 
Lawdie, what a Power Tool. 


This shortened version of the Rackfeed Drill, ordered 

by British Railways and their contractors, has a bayonet nose 
adjustment which locks on to the jig plate. This guarantees 
perfect alignment even when an unskilled operator 

is using the tool. 


DESOUTTER BROS. LIMITED . THE HYDE - HENDON - LONDON N.W.9 - TELEPHONE: COLINDALE 6346 (5 LINES) - TELEGRAMS: DESPNUCO, HYDE, LONDON 
CRC 291 
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have the distinct advantage of individual 
interchangeability instead of requiring 
replacement of a complete set of blades if 
ome has become damaged. The blades 
can be folded backwards to reduce storage 
space of the helicopter. 

@ Rotor diam., 53ft; fuselage length, 42ft; 
weight equipped (Leonides Major), 5,336 Ib; 
g-oss weight (Leonides Major), 7,800 lb; max. 
permissible speed, 110 m.p.h.; max. cruising 
speed (Leonides Major), 99 m.p.h. 

Wessex The Wessex has been 
developed initially for naval use and is 
powered by a Napier Gazelle free turbine 
unit. Its naval duties include anti-sub- 
marine operation, rescue, communications 
and casualty evacuation, and a secondary 
military version will carry fully equipped 
troops with alternative accommodation for 
stretchers. For civil use the Wessex will 
be offered as a 12-seater. 

The airframe is of stressed-skin con- 
struction and the tail and the fuselage is 
arranged to fold, thereby saving 8ft of 
hangar space. The tail rotor driving shaft 
disengages automatically and folds with 
the tail unit. Volume of the main cabin is 
397 cu ft, and access is by sliding doors— 
4ft high by 4ft 4in wide—on the starboard 
side. A hydraulically powered winch hoist 
is fitted above the cabin door on the star- 
board side of the helicopter. Loads of 
600 Ib can be lifted. Control is either by 
the pilot or the crewman in the cabin. 

Access to the engine compartment, in 
the nose, is by downward-hinging doors, 
as distinct from the conventional hori- 
zontal-opening clamshell doors fitted to 
prototypes. The doors are also service plat- 
forms for radio and electrical gear in com- 
partments in front of cockpit. Dual controls 
are provided and there are two indepen- 
dent high-pressure hydraulic servo systems 
operating on both the azimuth and collec- 
tive pitch controls. A spring-loaded stick- 
centring device neutralizes stick forces for 
any set flight condition. The rudder (tail 
rotor) control is also servo-operated. 

Standard fuel capacity of both civil and 
military versions is 300 Imp. gal, disposed 
in ten crash-proof bag tanks in the belly 
structure of the fuselage section beneath 
the cabin floor and one big tank in a 
forward section of the belly space. 

The four all-metal main rotor blades are 
of similar construction to those of the 
Whirlwind, retaining the Westland trailing 
edge “pocket” construction, The rotor hub 
is of similar design to that proved in the 
Whirlwind, incorporating flapping and 
drag hinges with appropriate dampers and 
swash-plate control mechanism. By fold- 
ing the blades manually towards the rear 
the overall length of the machine can be 
reduced from 57ft 3in (minimum position 
of rotor) to 38ft 2in. 

Because of the free turbine characteris- 
tics it has been possible to eliminate the 
conventional clutch and fan unit thus 
simplifying the transmission and saving 
weight. The epicyclic main gear box now 
has only a single reduction stage which 
materially contributes to improve strength 
and mechanical functioning of this unit. 

The production version,.of the Wessex 
will have a Napier Gazelle NGa.13 engine, 
having a 1 hr rating of 1,430 s.h.p. and a 
max. continuous rating of 1,200 s.h.p. As 
the free-turbine system eliminates all 
mechanical linkage between the turbo 
compressor and the rotor drive, the engine 
can be run, with the rotor braked, under 
no-load conditions up to ground idling 
speed, The makers claim that flight trials 
have proved the Wessex to be the quietest 
rotary-engined machine so far developed. 


Omnipol HC-2 Heli-Baby. 


@ Rotor diam., 56ft; overall length, 65ft 9in; 
empty weight (transport), 7,600 Ib; gross 
weight, 12,600 lb; cruising speed, 115 m.p.h.; 
max. speed, over 132 m.p.h.; hovering endur- 
ance, 3 hr; vertical rate of climb at s.l., 600ft/ 
min; max. range, 340 n.m. (standard tankage). 


Westminster The first example of this 
very impressive twin-turbine helicopter 
(Napier Elands) is a “crane” or utility ver- 
sion, and it is expected that this machine 
will begin its engine runs about May. The 
type will later be developed for civil and 
military transport. 

Of Westland design, the Westminster 
will utilize some components of the 
Sikorsky S-56. The two Napier Elands 
have rear drive and because of this feature 
they are placed well within the fuselage 
contours, thus, the makers point out, mini- 
mizing rotor downwash interference 
effects and providing a configuration with 
optimum hovering performance. The 
makers further state that the use of S-56 
components such as the main rotor blades 
and hub, tail rotor, tail rotor transmission, 
the epicyclic gearing and other details in 
the main rotor gearbox—also the dupli- 
cated power-operated flying controls— 
means that full advantage is taken of the 
lead time gained by these American- 
designed components. Together with 
these advantages there are the benefits of 
testing and proving which the American 
components have had over a considerable 
period of operational conditions. 

The prototype will be powered by 
Eland 229 engines of limited power out- 
put, but all components of the helicopter, 
such as the rotor transmission, rotor head, 
etc., have been designed to accept the 
power of the more powerful Eland NEI.5 
engines which will be available for produc- 
tion helicopters. These engines, it is 
remarked, will confer a remarkable degree 
of safety to the operation, since the power 
of the Eland NEL5 engine is sufficient for 
single-engine hovering flight. 

The rotor hub is of Sikorsky design. A 
large offset of the flapping hinge provides 
a c.g. range of 24in, which permits indis- 
criminate loading without the usual neces- 
sity for ballasting. All-metal main rotor 
blades with heavy extruded leading-edge 
spars and honeycomb-filled trailing areas 
afford freedom from incidental damage and 
a fatigue life of over 2,000 hr. Provision is 
made for hot air de-icing of both the main 
and tail rotor blade assemblies. 

The fuselage is of monocoque construc- 
tion with provision for a normal fuel load 
of 920 Imp. gal of fuel under the cabin 
floor. The floor structure is designed to 
accommodate seat rails and the disposition 
of large windows permits a variety of seat- 
ing arrangements. 

The simple fixed undercarriage, with 
low-pressure tyres, is suitable for operat- 
ing from unprepared ground. At a cruising 
speed of 150 m.p.h. range performance is 
not unduly affected and maintenance pro- 


cedures are materially improved by its 
being non-retractable. 
Provision is made in the transport ver- 
sion for at least 39 passengers. 
@ Rotor diam., 72ft; overail length, 86ft 9in; 
empty weight equipped (civil), 20,000 Ib; nor- 
gross weight, 33,000 Ib; estimated cruising 
speed, 150 m.p.h.; estimated rate of climb at 
s.l. (two engines at 66 per cent max. cont. 
power), over 2,000ft/min; still-air range (full 
normal fuel), 500 miles. 


CZECHOSLOVAKIA 


Omnipol, Ltd. 
Washingtonova 11, 
Prague III. 
HC-2 Heli-Baby The following is a 
maker’s description of the HC-2 Heli- 
Baby: “The Heli-Baby is the world’s light- 
est two-seater helicopter with a three- 
bladed, fully articulated main rotor and 
dual controls. The powerplant is a flat- 
four Praga DH developing 83 h.p. at 


r.p.m. 

“The Heli-Baby can be used as a trainer, 
observation post, courier and for a number 
of other jobs. The following features make 
it well suited for primary helicopter pilot 
training: rugged construction, controls 
with suitable response and sensitivity, 
satisfactory stability characteristics and low 
costs per flying hour. Practice engine-off 
landings can be performed without the 
necessity of switching off the engine. The 
Heli-Baby has an extremely low vibration 
and noise level, and an excellent visi- 
bility. Its small overall dimensions and 
high manceuvrability enable the Heli-Baby 
to land on and take off from the smallest 
unprepared sites. As a single-seater, the 
Heli-Baby can be profitably used for 
numerous other purposes, such as air-mail 
service, advertising, agricultural pest con- 
trol, field intensity surveys, fire patrol, 
material transportation, snow and ice sur- 
veys, etc. Besides the pilot, the Heli-Baby 
can carry a photographer, reporter, geolo- 
gist, doctor or any other person needed 
urgently anywhere. 

“In all these operations the Heli-Baby 

is unsurpassed in economy, as it carries a 
pilot and a total of 220 lb of payload over 
a distance of 62 miles in a one-hour flight 
at a total consumption of 4.85 gal of fuel. 
Over long distances it can be easily trans- 
ported on railroad or truck, due to its low 
weight, small overall dimensions and 
quickly removable rotor blades. The 
general layout of the Heli-Baby makes it 
possible to inspect and service the whole 
machine from ground level.” 
@ Rotor diam., 28ft llin; overall length, 
34ft Sin; empty weight, 840 Ib; gross weight, 
1,280 Ib; max. level speed, 78 m.p.h.; cruising 
speed, 62 m.p.h.; range at cruising speed, 93 
miles: hovering ceiling (with ground effect), 
3,600ft; service ceiling, 10,150ft; rate of climb, 
710ft/ min. 
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Left and lower left, $O.1221 Djinn. Right, SO. Gouverneur. 
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Sud-Ay ation, 
Seciete Nationale de 
Constructions Aeronautiques 
37, Boulevard de Montmorency, 
Paris 16¢e. 
$O.1221 Djinn The fuselage of the 
Djinn is a light framework of steel tubing. 
The two-seater cockpit is protected by 
plexiglass panels which give 360 deg 
visibility. Landing gear consists of two 
skids fitted with two wheels which, when 
the helicopter is on the ground, may be 
retracted and are actuated manually by 
means of a crank, which is also used for 
starting up the turbine. 

The hub assembly freely oscillates 
around the spherical thrust bearing, and is 
flexibly mounted on a pylon of steel tubes 
by means of a ball joint and rubber shock 
absorbers. The compressed air supplied 
to the blades passes through the hub cas- 
ing, consisting of two spherical faces which 
turn and oscillate with the hub. The cyclic 
and collective pitch controls are of the 
“spider” type and the hub assembly may 
be easily dismantled. 

The all-metal blades consist of an 
extruded spar of tapering thickness, inside 
which is channelled the compressed air 
which is ejected at the blade tips; a trailing 
edge which is locked on with piano wires 
and filled with honeycomb; a counter- 
weight located in the fore part of the spar; 


Above and below, $0.3130 Alouette I. 


and an ejection nozzle. The roots of the 
blades, which are completely faired, 
increase the lift coefficient. The blades 
are claimed to offer the following advant- 
ages: great homogeneity of structure, with 
perfect surface finish and constant profile, 
and easy dismantling which facilitates 
inspection of the main spar. In addition to 
these advantages, the blade runs no risk of 
icing, since a current of air at a tempera- 
ture of around 160 deg (320 deg F) passes 
through it. 

Flight controls are of standard type, 
with the throttle on the collective pitch 
lever; friction trims, adjustable in flight, 
are included. 

Capacity of the normal fuel tanks is 66 
U.S. gal. Two auxiliary tanks of a total 
capacity of 22 U.S. gal may be installed 
permanently. In addition, for ferry mis- 
sions a special tank of about 22 U.S. gal 
may be installed in the place of the pas- 
senger. The fuel circuit includes a decant- 
ing unit, a filter and a fuel cut-off cock. 

The compressed air generator is a 
Turboméca Palouste IV having an over- 
dimensioned compressor which absorbs 
the entire turbine power. The great quan- 
tity of compressed air produced, which 
exceeds the amounts necessary for driving 
the turbine, is ducted through the hub and 
the blades of the rotor. The residual thrust 
of the turbine contributes to propulsion, 
and acting on the rudder, provides for 
directional control, in the case of hovering. 

The Djinn has numerous civil and mili- 
tary applications and certain of the military 
réles are of particular interest. For 
example, tests have recently been carried 
out to determine possibilities in anti-tank 
warfare. The combat principle is as fol- 
lows: the Djinn, carrying a guided missile, 
hides hehind trees, hills, buildings, etc. 
At the right moment, it rises vertically 
just above the objective, aims and fires. It 
is claimed to be extremely difficult for the 
tank to sight its adversary and to defend 
itself during the short time of attack. Also 
in the ground-attack réle the Djinn can be 
equipped to carry a machine gun manned 
from the second seat. 

The makers claim that the exceptional 
manoeuvrability of the Djinn greatly 
reduces its vulnerability in the A.O.P. rdéle, 
and recent tests, made with a camera gun, 
are said to have proved that it is more 
difficult to shoot down a helicopter than a 
light aeroplane. 

@ Rotor diam., 36ft 2in; fuselage length, 17ft 
4in; empty weight, 794 Ib; gross weight (civil), 
1,676 Ib; gross weight (military), 1,764 Ib; disc 
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WESSEX 


The Wessex is the first helicopter in the world to go into production powered 
by a free-turbine engine. During the first flight of the prototype last year it was 
airborne for sixty-five minutes. It has now embarked upon an intensive flight test 
programme. 

The free-turbine engine gives the Wessex advantages of supreme economic and 
operational importance: 


It enables the helicopter to be airborne from a cold start within sa 
45 seconds. 

It uses the same fuel as jet aircraft, thus eliminating the necessity ¥ 
to store two types of fuel on airfields and aircraft carriers. 

It reduces the noise element inherent in piston-engined helicopters 
to an unobtrusive purr. 

It reduces vibration to the minimum, which means less wear on 
components and greater comfort for passengers and crew. 


The compactness and light weight of the engines allow for ae 
increased payload. 
The Wessex has been ordered for the Royal Navy for anti-submarine duties. ‘ pre 
It is powered by a single Napier Gazelle free-turbine engine. is 
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As more high-performance turbo-prop and turbo-jet aircraft come 

into service, so the problems of Air Traffic Control become more 

acute. For these aircraft, precise navigation is more than ever the All BEA Viscounts are fitted with the Decca Navigator. 
Invaluable information on the requirements of jet 

paramount need if they are to climb and descend safely through 

varying levels of medium and low altitude aircraft. years’ operation in these aircraft. 


The accuracy and flexibility of the Decca Navigator, which con- 


tinuously pin-points the pilots exact position, ensures the efficient 

working of any traffic pattern, however complex. Holding areas TH F 

can be designated and flown precisely at any altitude however high. 

No other aid can do this. Furthermore, no re-positioning of ground 

facilities is required if airways, terminal area procedures or holding 

patterns have to be changed for any reason. 

The Decca Navigator can do much to reduce separation standards, THE WORLD'S MOST ACCURATE 
so essential! to economical use of air space. Indeed, it is the inherent NAVIGATION SYSTEM 


precision and reliability of the Decca System that adds to the safety 
of high-performance aircraft, both in terminal] areas and en route. THE DECCA NAVIGATOR COMPANY LIMITED LONDON 


21 Marcu 1958 
; a - 


FLIGHT, 21 March 1958 


377 


Helicopters of the World... 


loading (civil), disc loading (mili- 
tary), 1.73 Ib/sq ft; max. speed, 81 m.p.h.; 
cruising speed, Coy max. range (standard 
tank), 112 miles. N In respect of ceiling it 
may be noted that the Djinn secured a world 
record for helicopters of all categories in March 
last year when it climbed to an altitude of 


27,860ft. 

$O.3130 Alouette II Since its first flight 
in March 1955 the Alouette II has estab- 
lished itself as one of the world’s leading 
helicopters and a licence for its construc- 
tion has been acquired by Republic Avia- 
tion. The makers claim that due to its 
simple design and to its gas turbine power- 
plant (Turboméca Artouste II) the air- 
craft can be compared with medium 
piston-engined helicopters of approxi- 
mately twice the weight. 

The main fuselage structure is of 
welded steel tubes and is divided into the 
body, or “working,” portion—which sup- 
ports the main components and carries the 
transmission platform—and a tail boom. 
Pilot and co-pilot sit side by side and there 
is a removable triple seat behind them. 
The all-metal blades each consist of an 
extruded light-alloy leading-edge spar, to 
which is bolted a steel cuff; a light-alloy 
skin, bonded to the spar, which conforms 
to the blade airfoil section (aft of the spar 
the blade is packed with moltoprene filler 
material); a light-alloy sheet-metal trailing- 
edge capping strip riveted to the skin; a 
trim-tab riveted to the trailing-edge cap- 
ping strip; and balance weights at the 
outboard end of the blade under a light- 
alloy tip fairing, retained by screws on the 
outboard blade rib. 

The main rotor-head has a three-armed 
light-alloy hub, each arm forming a yoke 
in which a flap-hinge-pin pivots on needle 
bearings. The other principal compon- 
ents are the blade links; droop restrainers; 
steel spindles with integral fork ends which 
pivot on the blade links; steel blade-sleeves 
mounted on the spindles through needle 
bearings to permit blade-pitch variation; 
and a blade-spacing equalizer system con- 
sisting of three cables which interconnect 
the blade sleeves. Each blade folds around 
one of the two blade-retention taper pins 
fitted in the outer end of the blade sleeve. 

The main transmission comprises three 
principal components: the main drive- 
shaft and freewheel assembly; main gear- 
box; and main rotor-shaft unit. Main gear- 
box reduction ratios are 1:16.32 between 
main drive shaft and main rotor head, and 


Bodo Franke Frankocopter. 


1:2.27 between main drive shaft and tail 
drive shaft. The gearbox itself —_ 
essentially of input bevel 
planetary reduction stages e 
bevel gears at the bottom of the main gear- 
box are driven by the main drive shaft; 
they drive the planetary reduction gears 
through which engine power is transmitted 
to the main rotor-shaft unit, and the main 
— earbox oil pump and the tail rotor drive. 

main rotor shaft comprises a hollow 
shaft, splined at both ends, and a flared 
housing which attaches directly on the top 
face of the main gearbox. 

When Flight contributor Basil Arkell 
flew the Alouette II last summer he 
reported very favourably, and in réspect 
of handling he wrote: “The outstanding 
feature of the Alouette II is the turbine 
speed governor, which controls the flow 
of fuel to the combustion chamber and so 
obviates the necessity for a twist-grip 
throttle on the collective-pitch lever. This 
greatly reduces the pilot’s control co- 
ordination problems and relieves him com- 
pletely of the necessity to maintain a 
constant watch on the rotor r.p.m. indica- 
tor during flight. 

“The turbine and governor control 
levers are located on the floor of the cock- 
pit between the two pilots’ seats. After 
‘winding up’ the turbine with the electric 
starter—which, incidentally, also serves as 
a generator—the fuel cock is opened to 
introduce kerosine into the combustion 
chamber. The fuel is ignited by means of 
a switch on the control panel and the tur- 
bine begins to build up speed. The rotor 
starts to revolve smoothly as the turbine 
increases speed until, at a little over 
10,000 r.p.m., it is fully engaged. The 
governor control lever is then brought into 
action to increase the r.p.m. to the normal 
operating setting. It functions in much the 
same way as a conventional engine throttle 
but it is, in fact, shifting the fuel metering 
datum in the governor mechanism. After 
the required rotor speed has been attained 
the lever can be ignored, though its setting 
can be adjusted to vary the amount of 
maximum power required by different 
operating conditions. 

“When the collective-pitch lever is 
raised the governor automatically increases 
the rate of fuel flow into the combustion 
chamber in accordance with the demands 
of the increased pitch setting and in rela- 
tion to the selected operating r.p.m. If, at 
the high end of the collective-pitch range, 
the pilot increases collective pitch too 
much, and thus demands a greater fuel 
flow than is available, a prominent red 
light flashes on the instrument panel to 
indicate ‘limite-puissance.’ He must then 
lower the collective-pitch lever slightly 
until the warning light goes out, or he will 
be over-pitching the rotor and losing r.p.m. 
In hovering flight or vertical climb the 
light flashes at a collective-pitch setting of 
approximately 13 deg; but in forward 
flight, owing to the ater induced flow 
through the rotor, a pitch setting of nearly 
16 deg may be reached. 

“One considerable advantage of the tur- 
bine engine is that no warm-up period is 
necessary before take-off. Once the tur- 
bine is up to speed, which is only a matter 
of a few seconds, the full power is avail- 
able and the helicopter is ready to go. 
Other advantages include ease of main- 
tenance and the fact that the absence of 
clutch makes the transmission system 
much simpler.” 


@ Rotor diam., 33ft 6in; overall length (blades 
folded), 31ft 10in; gross weight, 3,300 lb; empty 
weight, 1,870 lb; max. speed at s.1., 111 m.p.h.; 

cruising speed at s.l., 107 m.p.h.; service ceiling, 
13,800ft; hovering ceiling with ground effect, 
10,200ft; hovering ceiling without ground effect, 


7,900ft; range at s.l. (at cruising speed), 330 
miles. 


Gouverneur The Gouverneur is a very 
elegant (thoroughly faired and cleaned up) 
version of the Alouette II, carrying three 
passengers and a pilot at a speed of 120 
m.p.h. over distances of about 300 miles. 
External characteristics are seen in the 
photograph on page 376. 

Alouette SE.3140 This development of 
the Alouette has a 400-h.p, Turboméca 
Turmo II free-turbine unit and is an 
experimental model ordered by the French 
Air Ministry. Jump take-offs are made 
entirely possible by the free-turbine feature. 


GERMANY 


Borgward-Focke 


Kolibri I The first helicopter to be 
designed and built in the Federal Republic 
since the war, the Kolibri I has been 
designed by the helicopter pioneer Dr. 
Heinrich Focke and is being financed by 
the Borgward car company. The first 
example—built in Bremen—should fly 
within a few weeks. Powered with a 
Lycoming VO-435AI1A piston engine, the 
new helicopter will be a three-seater cap- 
able of cruising at about 100 m.p.h. and 
should sell a between DM.150,000 
and DM.2 


New ier larger helicopter is being 
studied by Borgward-Focke, and it has 
been suggested that this will be a 40- 
passenger machine suitable for military or 
civil operation. 


Bodo Franke 

Frankocopter The foregoing is the 
name of the new coaxial-rotor light heli- 
copter built by Bodo Franke of Cologne 
and illustrated on this page. A _ three- 
seater, it has a 105-h.p. engine and is 
expected to sell for DM.65,000 (£5,500). 


The Mechanical Laboratory 


Prototype Helicopter The first proto- 
type of a new helicopter is being built in 
the No. 2 workshop of the Mechanical 
Laboratory at Budapest. Flying trials are 
scheduled for this summer. A cruising 
speed of 80 m.p.h. is mentioned, together 
with a rate of climb of 400ft/min and a 
ceiling of 10,000ft. The aircraft is des- 
cribed by a Hungarian source in these 
terms: “The machine has two substantial 
differences with other makes, says the 
newspaper Nepszabadsag. It is fitted with 
rotary weights on a gyroscope principle 
which keep the machine stable during 
flight. The steering is said to be extremely 
sensitive, enabling the pilot to ‘physically 
sense any diversions from course.’ Idea 
of building helicopters was first mooted in 
1953 when aeroplanes began to be used 
for agricultural purposes, such as spraying. 
Operating costs were found to be high and 
the planes travelled too fast to be com- 
pletely satisfactory. The newspaper says 
the helicopters will be used for health, 
postal and transport purposes ‘and could 
also be used when constructing high build- 
ings and chimneys and for the aerial 
inspection of road traffic’.” 
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Costruzioni Aeronautiche 
Giovanni Agusta 
Cascina Costa, 
Gallarate. 
Agusta-Bell 47 Since 1952 this Italian 
company has held European manufactur- 
ing rights for various versions of the Bell 
Model 47, and since 1955 has delivered 
considerable quantities of Model 47Gs 
and G-2s. The latest product is the 47] 
Ranger. 
All these types are dealt with under the 
heading of the parent company. 


Societa Per Azioni Fiat 
Corso Giovanni Agnelli 200, 
Turin. 
Fiat 7002 The Fiat 7002 medium-size, 
general-purpose helicopter promises to 
give a ratio of empty weight to useful load 
of 1:1.33. The main rotor is driven by 
compressed-air jets at the blade tips, sup- 
plied from a specially developed turbo- 
generator. 

This type of “cold jet” propulsion was 
chosen by Fiat on the grounds of lightness, 
constructional simplicity, low initial cost, 
high reliability, long overhaul life, and low 
maintenance and operating costs. The 


AS 
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Above and below, NHI H-3 Kolibrie. 
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compressed air is supplied by a Fiat 4700 
turbo-generator in which the turbine- 
driven air compressor is operated by a 
primary hot-gas generator based on the 
Fiat 4002 turbojet. The air compressor and 
the primary engine are mechanically 
independent, resulting in free-turbine 
advantages and permitting the optimum 
compression ratio for the best pneumatic 
transmission efficiency to be selected. The 
absence of reaction torque would have 
allowed the abolition of the tail rotor, since 
directional control could be obtained by 
means of a rudder. In order to ensure 
complete manceuvrability at low forward 
speeds and in vertical autorotation, how- 
ever, a small ducted tail rotor, mechanic- 
ally driven by the main rotor, is employed. 

n general construction as well as in 
structure the machine is based on the con- 
cept of flexibility for a number of military 
and civil applications. The two main-rotor 
blades have leading edges and spars made 
from stainless steel welded sheets and 
incorporating air ducts to the tips. The 
rotor hub is of the tilting type, the blades 
being connected by steel strips which bear 
centrifugal loads and permit blade-pitch 
variations. 

Constructed from light-alloy sheet, the 
fuselage consists of three main sections 
which house respectively the cockpit, the 
main cabin, and the vertically mounted 
powerplant. A short tail beam carries the 
ducted tail rotor and a tailplane. The upper 
portion of the fuselage centre-section 
embodies the attachments of the main 
rotor hub, and the fuel tanks. The landing 
gear is of the skid type. 

Normal loads envisaged for the 7002 are 
(1) one pilot and six passengers, (2) one 
pilot, one assistant and two stretchers (two 
additional stretcher litters can be mounted 
externally), and (3) one pilot and 90 cu ft 
of freight. Adaptation for other specialized 
purposes such as rescue or agricultural 
work is possible, and full dual control is 
fitted. 

Specially developed for use in a cold-jet 

drive helicopter, the 4700 compressed-air 
generator is of the free-turbine type, 
having a prime mover consisting of com- 
pressor, combustor and turbine which 
generates gas to be fed to an independent 
power turbine. This latter turbine drives 
the power air compressor. Vertical mount- 
ing of the engine reduces the length of the 
compressed-air duct. 
@ Rotor diam., 39.4ft; fuselage length, 20.1ft; 
empty weight, 1,320 Ib; normal gross weight, 
3,085 lb; cruising speed (est.), 84 m.p.h.; 
service ceiling (est.), 11,150ft; range (est.), 
190 miles. 


Luaidi 

L-SS This new Italian light helicopter 
incorporates certain Hiller features but is 
largely of original design. A two-seater, it 
is powered with a Lycoming O-360 engine 
of 180 h.p. 

@ Rotor diam., 32.8ft; gross weight, 2,200 Ib; 
max. speed, 94 m.p.h.; endurance, 3 hr. 


Left and above, Fiat 7002. 


Nederlandse Helicopter 
industrie N.V. 
Zestienhoven, 
Rotterdam, W.2. 
NHI H-3 Kolibrie The NHI Kolibrie 
(humming-bird) ramjet helicopter is now 
coming off the production line after some 
24 years and 500 hr of flight testing. The 
NHI ramijets have also passed the 150-hr 
test the Rijksluchtvaartdienst 
(Civil Aviation Board) which covers the 
U.S. and British requirements. Like the 
Friendship, the Kolibrie is a national 
effort. Design and development were 
carried out with the help of the Nether- 
lands Aircraft Development Board (NIV) 
at Delft and the National Aeronautical 
Research Centre (NLL) at Amsterdam; 
while the manufacture is divided between 
Aviolanda (airframe), Kromhout (ramjets 
and rotor head) and Fokker (Redux- 
bonded metal rotor blades). 

The rotor design is simple and unusual, 
allowing a direct hanging-stick control 
without dampers. A see-saw hinge is used, 
with a leaf-spring blade root replacing 
flapping hinges and torsional bearings. 
The blade cg has been kept ahead of the 
lift centre so that the rotor is self-adjusting 
and the aircraft is highly stable. Further 
unconventional features are the over-size 
rotor and almost twin-engine safety. 
Because the rotor is 300 per cent “over- 
size” it stores sufficient kinetic energy to 
eliminate the unsafe hovering altitude. It 
is claimed that ten seconds are available 
in which to change to autorotation, while 
eye-witnesses report that it is possible to 
land—then take off again to ten feet with- 
out engines, Out-of-balance loads with 
one engine stopped are so small in relation 
to the rotor inertia that the Kolibrie can 
be brought in on one engine. The kinetic 
energy in the rotor can further be used, on 
the “jump-start” principle, to give a brief 
emergency climb rate of 2,000ft/min. 

Designed principally for agricultural 
work, the Kolibrie’s ramjets burn domestic 
paraffin, thus greatly reducing fuel costs 
and offsetting high consumption. The air- 
frame is brief indeed, being no more than 
a connecting link between rotor, crew and 
the four standard tanks that can be filled 
with fuel or spray liquid. The single- 
bladed tail rotor is for directional control 
only and, should it stop, full pedal move- 
ment operates a trim rudder which will 
keep the helicopter straight against rotor- 
bearing friction at full power. 


@ Rotor diam., 33ft; length, 13ft 10in; empty 
weight, 530 Ib; weight (civil), 1,435 Ib; 
gross weight (military), 1,545 Ib; max. speed, 
70 m.p.h.; max. cruising speed, 60 m.p.h.; rate 
of climb at 30 m.p.h., 1,200ft/min; endurance 
(pilot only), 1 hr. 


(This review is continued on page 389, 
after special features in photogravure section.) 
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INVESTMENT MOULDED 
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FAIREY was the first company to be given approval by the Ministry of 
Supply for the manufacture of aircraft structural fittings in high tensile 
steel by investment casting. 

This process, backed now by years of experience, is particularly 
suitable for the manufacture of fittings of complex form and high 
mechanical properties, and reduces finish machining to a minimum. 


Precision Castings 


are now at your service. 
Write to us with details of your particular problems. 


THE FAIREY AVIATION COMPANY LIMITED - HAYES - MIDDLESEX 
England + Australia - Canada 
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Saunders- Roe Skeeter helicopters 
now being built for the West German 
armed forces are powered by Gipsy 
Major 215 engines for long life, relia- 
bility and outstanding fuel economy. 


THE DE HAVILLAND ENGINE COMPANY LIMITED 


LEAVESDEN, HERTFORDSHIRE, ENGLAND 
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U.S. Marine Sikorsky HRS helicopters return in formation to their base at Oppaman, Japan. 


Who Believes in Helicopters? 


By JOHN W. R. TAYLOR 


“About four weeks ago, Northeast Airlines filed with the Civil 
Aeronautics Board an application to open helicopter lines to aug- 
ment present air-mail operations in six New England states and 
New York. Later on, the company hopes to set up helicopter 
passenger schedules ... .” 


EST New York Airways be alarmed at the prospect of such 
large-scale competition, it may be as well to point out that 
the above news item appeared in Collier’s magazine nearly 

15 years ago, when the Press in America first recognized the 
development potential of Igor Sikorsky’s pioneer VS-300 heli- 
copter. Northeast Airlines, no doubt, lost much of their enthu- 
siasm after studying the operating costs of production types. 

In this they are not alone. As recently as July 1954 Mr. Peter 


Masefield, then chief executive of B.E.A., told readers of The 


Sunday Times that by 1958 there should be “30-passenger twin- 
engine helicopters beginning to fly between London and Paris, 
Amsterdam, Brussels, Manchester and Birmingham at 110 m.p.h.” 
His predicted time-scale shows every sign of being optimistic by 
about 100 per cent, and he has since felt compelled to comment 
that “the available helicopters resemble a pretty girl—they are 
small, nice to look at and to be seen about with, exciting, pleasant 
to take out, apt to be noisy; and the more you have to do with them 
the more expensive they get and the more problems they bring 
around your neck.” 

Even the military helicopter seems to have fallen well behind 
schedule, because the U.S. Army still has far too few to replace 
trucks completely for work in forward battle areas, although this 
was reported to be its plan after the Korean War. 

It is easy, therefore, to feel depressed and disappointed with 
eee progress, without realizing that much of the blame must 
be laid on those journalists and enthusiasts who expected too much 
too quickly. If we start to unearth the facts, it becomes apparent 
that in its short career the helicopter has really done quite well. 

Unlike the fixed-wing aeroplane, it has achieved its most spec- 
tacular successes on missions to save life rather than to destroy it. 
Helicopters in Korea evacuated more than 22,000 ca } 
front-line positions and helped to reduce to an all-time low the 


percentage of men who died from their wounds. This was no 
isolated operation in unique circumstances, for rotating-wing air- 
craft have kept up comparable good work ever since. Sometimes 
a single critically injured person has been snatched from death 
high on a mountainside, deep in the jungle, or from a ledge on a 
tall building. Sometimes ten or twenty have been lifted from a 
sinking ship. Occasionally hundreds have been hauled to safety 
in a day or two, as when Hurricane Diane flooded Connecticut in 
og 1955 and caused the greatest disaster in the history of that 
tate. 

These are examples of work that only a heli can do; no 
other vehicle shares its ability to go virtually anyw: , regardless 
of terrain, and to lift a person or object from the ground whilst 
rene my when there is not even a toehold for its multiphibious 

gear. 

There are other jobs that a heli can do more quickly, or 
more economically, than conventi vehicles. It can spray crops 
with insecticide without (as ground implements may do) trampling 
down a proportion of the plants, troy a swarm of locusts 
speedily enough to save a primitive village from starvation, lift 
a radar scanner to the top of a tower when no other suitable tackle 
is available, or hoist materials for a dam on some inaccessible site. 

Such achievements are fine and worthwhile. But how often are 
men injured on tall buildings? How many radar scanners cannot 
Be pus How many dams are 
built in areas without roads or railways? 

In short, the exploits that have earned the greatest publicity 
are seldom of the type that would keep a large fieet of aircraft busy 
on a year-round basis. On the other hand, they are far from 
negligible, because some 400 helicopters are employed on charter 
work by about 80 companies in the United States alone. But 
operations of this kind will never be sufficient to keep the manu- 
facturers in business, and there will be no real future for the 
helicopter unless it first enters service on a much wider scale with 
the armed forces and airlines. These are the only customers who 
can afford to underwrite high development-costs, and their com- 
paratively small investment and interest in helicopters at the 
present time is the most ominous portent for the future. 
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WHO BELIEVES IN HELICOPTERS?... 


Communications afloat: A Bristol Sycamore brings an officer to 
H.M.AS. “Arunta.” 


Lifeguard potrol: Hauling exhausted swimmers from the sea is routine 
work for the helicopters of New York's Police Department. 
Bell 47C is passing Coney Island Beach. 


The 


Technical and Financial Problems.—Such an attitude is under- 
standable, because—let us face it— the helicopter of today leaves 
much to be desired. It is too small for most transport jobs, too 
costly to buy and to te, too noisy, too complex and with 
too low a fatigue life for easy maintenance, too difficult to fly 
and too slow in developing into an all-weather aircraft. 

Before considering the possible future growth of helicopter 
operations it is as well to try and discover how the manufacturers 
are tackling these problems, because if they are not solved there 
may be no future. 

Some designers believe that use of tip-driven rotors will elimin- 
ate the majority of the helicopter’s present troubles. Absence of 
complicated, costly-to-machine transmission systems should cer- 
tainly cut production costs and servicing, and dispense with some 
of the components that are most prone to fatigue. But in exchange 
there are such di ies as ensuring efficient air and fuel supply 
to the rotor-tip' units and of keeping their noise-level within 
reasonable bounds. 

There is little doubt that, in time, tip-drive could and should be 
extremely efficient for all shapes and sizes of helicopter; but are 

ential operators prepared to wait, and who is to pay for the 
hy development process? These questions are of particular 
significance in Britain; for if B.E.A. are to pen their long-awaited 
network of scheduled helicopter services in the mid-sixties they 
will have to make their choice of either the shaft-driven Westland 
Westminster or the tip-driven Fairey Rotodyne within the next 
two years. 
Both aircraft are of much the same size, the Westminster carry- 
ing 39 passengers and the Rotodyne 40-48; and both are powered 
by two 3,500 h.p. Napier Eland turbines. The Rotodyne is more 
advanced in concept, with a higher performance. The West- 
minster should require a shorter development period; because 
its main rotor hub and blades, upper epicyclic reduction-gear 
sections, tail rotor transmission, tail rotor, and hydraulic power 
controls are those of the Sikorsky S-56 and will have the experi- 
ence of 70,000 flying hours built into them from the start. 

It is not easy to obtain civil certification for a rotor and trans- 
mission system, and Westland believe it is unwise to discard a 
well-proven system in favour of a completely new type that 
promises advantages on paper. This policy of playing safe has 
so far paid dividends. The company’s production of 138 Dragon- 
flies and over 200 Whirlwinds—both of Sikorsky design—has 
made them thé leading helicopter manufacturers in Europe; and 
their - py will be enhanced by the turbine-powered Wessex 
—— a Sikorsky S-58) which is now under development in 
both military and 12-passenger civil versions. 

Nor is it inevitable that a shaft-drive transmission system 
should have a short overhaul-life. By careful redesign, Hiller 
have increased the life of the transmission system of their Model 
360 from 400 hours to 1,000 hours on the latest H-23D version, 
and at the same time have reduced its weight by 25 per cent and 
made it capable of absorbing 40 per cent more power. 

There is no reason to ieve, therefore, that the tip-driven 
helicopter will supersede the shaft-driven kind quickly or com- 
pletely; but if the Rotodyne lives up to its ise it will be far 
more than just another heli er. With its ability to take off 
and land vertically, and to cruise at 170 m.p.h. with its rotor auto- 
-_ g, it could r ionize travel over ranges up to at least 

ies. 

It is too early to say that success is assured, although flight 
trials have gone well so far, with no hint of any unexpected Mo 
problems of the type that have dogged most other large heli- 
copters in Britain and America. Faireys have also made great 
progress in reducing the noise of the tip pressure-jets, to the 
extent that an eventual noise-level of 95 decibels at 200ft is fore- 
seen. There is little point in trying for further reduction, as the 
great 90-ft rotor itself produces almost as much noise as this when 
it turns. 


The Westland Widgeon (left) now has a full C. of A. for operation on pontoons. (Right) Fison-Airwork Hiller banana-spraying in Jamoico. 
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Helicopters have played an important port in the construction of the 

Kemano-Kitimat hydro-electric scheme operated by the Aluminium 

Company of Canada. This Bell 47D-1 was on charter from Okanagan 
Helicopters, Ltd. 


As for economics, Fairey’s helicopter chief designer, Dr. G. S 
Hislop, claims that the jt will offer an operating cost S 
3d per seat nautical mile at optimum stage distances, which is at 
least as good as the modern short-haul fixed-wing aircraft over 
the same stages and about one-fifth of the operating cost of current 
helicopters. 

The fact that it “converts” into virtually a fixed-wing aircraft 
for cruising flight means also that the en should be able to 
operate in much the same conditions and under the same flight 
rules, by day or night, as a conventional airliner. In time, it should 
do considerably better than this, because a helicopter can grope its 
way in dirty weather and hover in emergencies, and this should 

enable it to operate when fixed-wing transports are grounded, 
once adequate flying and navigation aids are available. 

The most concentrated attack on the all-weather flying prob- 
lem has probably been made = under their IMHEP (Ideal 
Man Helicopter Engineering ject) and ANIP (Army-Navy 
Instrument m) contracts. In brief, these aim at reduci 
the load on the pilot by providing the helicopter with some ki 
of auto-stabilization system and by presenting all the flight data 
needed by the pilot on a flat TV screen display. 

Considerable work on such displays for fixed-wing aircraft has 
been done by Douglas in America and by the Smiths group in 
Britain. Bell visualize their ultimate helicopter instrumentation 
as a two-panel system. On a flat screen in front of the pilot will 
be a contact analogue display, made up of moving grid. patterns 
indicating altitude, speed, turns and other manceuvres. Below 
will be a more or less horizontal navigation display in the form 
of a map on which the pilot will see his position, track, time-to- 
destination and maximum range. He will need only to index the 
display at the beginning of a flight, select his destination and then 
navigate entirely by the display. 

ANIP has already reached the stage where major portions of 
the data system are being tested in a full-size flight simulator, 
consisting of a standard helicopter cabin mounted atop a dynamic 
platform that can reproduce pitch, yaw, roll and heave. Bell 
believe, on results so far achieved, that it will not be long before 
average pilots will be able to operate helicopters by day or night 
in all but the most severe weather, using such instrumentation. 

Although of a less sophisticated nature, a — deal of useful 
development work in all-weather flying has been done in Britain 


by the Army/R.A.F. Joint Experimental Helicopter Unit (JEHU), 
formed at Middle Wallop three years ago. Its terms of reference 
cover almost every aspect of military helicopter operations, and a 
variety of studies is conducted simultaneously by groups of three 
or four men. 

Two such teams, equipped with Sycamores and Whirlwinds, 
have been engaged on research into instrument and night-flying 
techniques, with equipment such as the Decca Navigator, the 
radio compass, and Rebecca, Elliott and Burndept Talbie homing 
aids. Experimental instrumentation tested by the unit has 
included an artificial horizon with an adjustable datum, an instan- 
taneously recording vertical-speed indicator, an A.S.I. that gives 
accurate readings at very low forward speeds, a rotary-disc 
attitude indicator and a radio altimeter that gives positive and 
accurate readings at all times and at all s; s down to zero. 

Instrument flying is done by JEHU under simulated conditions 
with dual control; but it has been thorough, with cross-country 
flights of 60 miles and more, involving progressively more difficult 
flight patterns, autorotations and autorotation recoveries, and 
G.C.A, and QGH approaches. As a result, the unit hopes to 
establish techniques of all-weather navigation and homing that 
will enable the average military pilot to put down his helicopter 
within a pinpoint area 30ft square. 

So there seems no reason why most of the helicopter’s technical 


Helicopters can operate from small platforms on almost any type of naval or merchant ship. 
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rational problems should not have been solved within the 
— years: but there will remain financial problems, and in 
the end these may prove the more formidable. 

All helicopters in current use on scheduled passenger services 
were produced originally for military duties, which means that 
the vast majority of all helicopter development costs have been 
paid out of public funds. Today, with defence expenditure reach- 
ing unprecedented sums, the British armed Services are putting 
first things first in face of growing public criticism. Nuclear 
weapons—and aircraft, ships and missiles to carry them—are 
taking precedence over all else, including helicopters. 

Similarly, most major airlines are committed to spending far 
more money than they can really afford on new jet and turboprop 
transports to “keep up with the Joneses.” Why should they 
voluntarily throw away money by — tiresome local services 
with current helicopters that are completely uneconomical? And 
how can they find cash to contribute towards the development 
of more advanced helicopters that —y work in 1965? 

The exceptions are the Soviet armed forces and Aeroflot, for 
whom financial considerations are less critical, and the results 
are clear. At a time when there is not a single fully-developed 
40-seat helicopter flying in the West there are dozens of Yak-24s 
in service with the Soviet forces; and the 80-seat twin-turbine 
Mi-6 has reached the stage where it has set up international load- 
a records before any comparable Western helicopter is 

off (perhaps even on) the drawing boards. 

Just how serious this might be, at a time when our aircraft 
industries are beginning to feel the loss of military orders, can be 
gauged from a quick survey of the part helicopters could play in 
military and civil aviation if given the chance. 

Two Kinds of War.—According to Britain’s Defence Minister, 
the R.A.F.—in common with our other Services—is being re- 
shaped for maximum effectiveness in preventing big wars and 
fighting little ones; but a study of successive White Papers and 
Estimates gives little reassurance that this will be achieved. 

The deterrent forces are there right enough—vValiants with 
A-bombs and H-bombs in service; Vulcans and Victors with 
“stand-off” bombs on the way; Thor IRBMs by the end of 1958, 
minus U.S. warheads; and, presumably, plenty of British war- 
heads for our own forthcoming superior IRBMs 

If we continue to think for a moment in terms of total war, 
these formidable masterpieces of misguided progress are bly 
adequate for the United Kingdom. But they are defensive 
weapons, valuable only while they are able to prevent war. If 
their deterrent powers fail, they become a David advancing to do 
combat with a Goliath clever enough to have his own sling and 
five times five smooth stones. There is little point in our planning 
what we should do next after both sides have used up their nuclear 


weapons. 

This may sound defeatist; but events of the past 13 years have 
shown that local wars and “police actions” are not only more likely 
than global wars, but almost inevitable. So it is realistic to 
plan energetically for such campaigns and to waste little thought 
on what would follow the failure of our first-priority deterrents. 
In any case, a “broken-back” post-nuclear-phase global war would 
probably demand much the same equipment and tactics as a local 
non-nuclear war, only on a larger scale. Both offer ample scope 
for the effective use of helicopters in a variety of réles. 

First essential is to get ground forces as quickly as possible to 
where they are needed, and Suez showed how lamentably 


hovers while the fire-fighting equipment is attoched to the helicopter’s 
chemical tanks, each with 100ft of hose, 
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(Right) A Kaman 


Firing an S.S.10 anti-tank missile from an $.0.1221 Djinn. 


basis for the vitally-needed air trans; and re-supply service; 
but there is little indication that the ence Ministry yet under- 
stands the necessity of a high degree of mobility in all aspects 


of modern warfare. 

Back in ae ae of what it called its 
Pentana concept—a plan for integration of gall modern forms 
of weapon (including missiles) with transport t, for maxi- 
mum efficiency in any type of war. “Pentana” signified simply 
a five-sided organizational structure (PENT) and a merged 

ity for atomic/non-atomic operations (ANA). 


no longer be roadbound and tied to a ponderous 

it must > pow 4 improved cross-country mobility with 
personnel and cargo-carriers, increased use of air 
port of units into the battle area and beck and forth within the battle 
area must be accom: in large part by aircraft. Much of the supp!y 
to and within the field army must be delivered by aircraft of the assault 


utly armoured 
Trans- 


For non-atomic warfare, “Pentana visualizes greatly increased 
er. Remarkable progress has been made in the design of 

hi smaller missiles and conventional 
communications 


radios built into the 


equipped the British services are to achieve this. Twenty 
Britannias and a few squadrons of Beverlieys will form a small 
cargo and convertiplane type. 

“The increased mobility of a Pentana division comes largely from the 
leanness of its basic structure. Much equipment and some units have 
been removed and pooled at higher command levels. This stripping 
leaves the airborne division and battle groups of the infantry division 
light and completely air-transportable. Units will be able to disperse 
quickly to avoid detection and converge to fight. 

“Pentana provides for extensive use of atomic a pe An ever- 
increasing range of sizes and yields permits the firing of atomic warheads 
in most of the Army’s missiles and some of its cannon. The atomic- 
bearing missile gives a commander almost unlimited flexibility and 
crushing firepower. His longer-range missiles have the capacity of 
supporting his ene oe fast-ranging battlegroups over the vast 
distances of the atomic battlefield. This combination of range, accuracy 
his forces.” 
on the ground, new lightweight, long-range, reliable equipment 
is being produced, luding small helmets 

} and -1, carrying a pilot and three fire-fighting rescue crewmen, 
argo hook. The equipment consists of two Ansul 300-Ib dry 
and rescue tools. 


The Alvis Leonides Major engine powers the new Westland 
Whirlwind Helicopters now in service with the Royal Navy. ) 


The. Leonides Major gives the Whirlwind 30% ir rease in 
rate of climb and 100% greater ceiling. | 


A LVA S LEONIDES AERO ENGINES 


COVENTRY ENGLAND 
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.N., 
Center and cad many US. Nowy Ofticice, Firiag’ Officer 
S. Hughes, R.A.F., ejected at runway level from a 
Grumman Cougar toking off. This ejection, the first 


the 
designer of the seat, Mr. James Martin, C.B.E. Design 
of this ore patented in U.S.A. and Greet 


Martin-Baker 


AIRCRAFT COMPANY LIMITED, ENGLAND & CANADA 
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ground level im America, was done fo gemon- 
strate the Martin-Baker Patent Fully Automatic ™ 
Ejection Seat at present being supplied for U.S. Navy A * 
circraft. The upper photograph shows the main 
parachute streaming. On the right, Hughes, immedi- rite 
Titain. 


No tools are needed to assemble the Hiller XROE-1 one-man helicopter, 
and the operation takes only ten minutes. The photograph on the right 
suggests this lightweight’s dragonfly-like qualities. 


of individual soldiers and television cameras — me sheesh and Helicopters perform valuable duties for oil-drilling enterprises. Seen ae 
pilotless reconnaissance drones, including heli beyond this exploration rig is a Doman LZ-5 used for carrying equipment. A 
Nor is Pentana an idea, because the cw Army’s 101st 
i Division has been converted into a 


hard-hitting, completely air-transportable force with 6,000 fewer 
men than in airborne With its equip- 
ment, it can carried in aircraft previously 


. Quoting from i 
“In line with the tana concept, basic combat of \ 
the 101st is built on five combat groups somewhat larger than present \ 


usual h warters and service companies. Its divisional artillery con- : 
tains five 105-mm. howitzer batteries and an “Honest John’ rocket battery. = Ss 
“In support of the basic combat units is an Bagincer battalion, one of r\ /\ ae 
whose important missions is the im of areas to permit the | bin 
landing assault aircraft such as C-123. Logistical support is f 7 
centralized in a single su j a 


Other U.S. airborne divisions may soon be reorganized on 
similar lines. On the other hand, any new infantry division will 
be organized with primary emphasis on its capabilty for sustained 
ground combat, as opposed to air transportability, so that it will 
have heavier fire a than the airborne divisions, plus tanks 
and armoured personnel carriers. 

Although this Report refers only to “convertiplanes,” it is easy 
to see how many different types of helicopter would fit into the 
Pentana concept. Large, comparatively fast machines of the 
Rotodyne type would be ideal assault transports, providing com- 

lete battlefield mobility and, as at Suez, a convenient means of 
ing troops from carriers steaming offshore and of evacuating 
casualties for speedy treatment on the return shuttle. 

Far too little has been published about the achievements of the 
British helicopter units (consisting of and 845 Naval = 
Squadron) at Suez—probably because of the lamentable ending 


This Bell 47G-2 served with Commandant |. Petitjean’s French IGY team in Antarctica. 
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battalions but smaller than present regiments. Each group contains five ie 
rifle companies and its own artillery mortar battery as well as the - 
provice communcations require to support is 
mobile division, a signal battalion has replaced the normal signal com- +4 ~ < 4h 
pany. The 101st also has a unique organization known as the Command wit } . mo 
and Control battalion, which contains not only the divisional head- J 
quarters company but also an aviation company and a reconnaissance i j ae 
troop, both of which contain aircraft.” 
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of the affair. So it is worth here that 415 men and 
24 tons of stores were ferried over the nine miles from ship to 
shore in 2 hr 20 min, during which just on 100 casualties were 
brought back to the parent ships by JEHU aircraft alone. This 
unit’s Sycamores were able to land-on and take off again within 
90 sec, and required only an extra 90 sec for refuelling. 

Medium-size helicopters like the Whirlwind, and the later 
Sikorsky S-58 or Wessex, are probably large enough for work in 
the actual front line. Their duties under a Pentana concept would 
involve ferrying individual companies to tactical positions, hauling 
guns, rocket launchers and = — over any terrain, 
independently of roads and and perhaps even taking 
a hand in the fighting. 

Under the code-name of “Skycav” (Sky cavalry), the U.S. Army 
has been experimenting for some time at its Aviation Center, 
Fort Rucker, Alabama, with the use of helicopters for close 
support of ground forces, and the results are fairly promising. 
The idea is not to send helicopters ranging into enemy territory 
in the manner of fighter-bombers, but ly to support local 
on of men, yr even the ones they have ferried to the 
ront line. can carry a surprisingly effective armament. 
A small Bell H-13 or Hiller H-23, for example, can have four 
machine-guns and sixteen 3.Sin rockets slung on the crossbars 
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purposes of polar exploration and research. 


Pama H-34 (S-58) has been 
in rockets, two Sin anti- 


trees and hills. 

Finally, there must be ever-wider use of light helicopters for 
observation, liaison, casualty evacuation and similar duties, for 
even the rugged Jeep is no longer versatile enough for Pentana 
type operations. Surface vehicles are out—not in a half-hearted 
manner, but almost entirely—and that goes even for motor cycles. 
Why else would the U.S. Services be concentrating so much 
effort on ws, helicopters and “flying platforms”? 

The Hiller XROE-1 Rotorcycle is a superb example of an air- 
craft that would give one soldier complete 52 m.p.h. mobility. 
ae only 270 Ib, it can be air-dropped as a tiny package, 
assembled by one man in ten minutes by simple pin fixings, 
flown he tee of average intelligence after very little instruc- 
tion. otor-Craft Pinwheel is even lighter in — and 
faster, its rotor-tip rocket units ae a cruising speed of 60-70 
m.p.h. It is very much quieter than one would expect from a 
pilot experience after only five hours’ instruction. 

Nor is it the limit of pal pe ey for Rotor-Craft’s forthcoming 
Sky Hook helicopter will weigh less than 75 Ib, fit into an “over- 

suitcase,” and offer an assembly time of two minutes, 
without tools. 

At sea, too, the military helicopter has a great part to play. 
Already it has been pee = he to the stage where the Royal Navy 
is able to plan —~- use of helicopters a anti-submarine 
duties. Last year’s S.B.A.C. Displa 4 gave a first glimpse of such 
an aircraft, w a Whirlwind H.A.S.7 appeared with a recess for 
a homing torpedo under its cabin. This was a logical develop- 
ment, for a helicopter has the ability to hover over the suspected 
position of a submarine and hunt it down with sonar “listening” 
gear. It can operate from a small platform on almost any ship, 
and so reduce the need for carriers for convoy protection, and it 
should be able to provide better all-weather anti-submarine 
cover than either land-based or carrier-borne fixed-wing aircraft. 

The turbine-powered Wessex should be ideal for anti-sub- 
marine work, carrying rockets, torpedoes or depth charges. It will 
also be useful for reconnaissance when no other aircraft are 
available; but a machine like the Fairey Ultra-Light or Sud 
Aviation Djinn would be better, because its tiny bulk would 
offer a chance of seeing over the horizon without being seen itself. 

Use of heli ers for all these duties ashore and afloat would 
mj roduction in such great numbers that the aircraft indus- 

id receive a powerful shot in the arm to help it recover 
emp the nah af reduced orders for bombers and fighters. It 
would cost a great deal of money; but, quite apart from military 


Keeping the current flowing: A Sikorsky S-58 (left) was used recently to plant 63 power-line 
1 be on an almost inaccessible mountainside. (Below) Power-line 
is carried out on annual charter 

by several United States 


poles in previously-d 
patrolling, using light 


operators. 
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oat a i ee Nor would helicopters necessarily be too vulnerable for such 
is work. Very few were destroyed by enemy fire in Korea, where 
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SKEETER 


Two-seat light helicopter, ideal for training, light 
liaison and A.O.P. duties, now in production 
for Services of Great Britain and the Federal 
German Republic. 


Designed and built by : 


SAU WN DIERS 
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WHO BELIEVES IN HELICOPTERS?... 


the scheduled service experience of Sabena and America’s three 
pioneer companies, New York Airways, Chicago Helicopter 
Rewese and Los Angeles Airways. 

Study of their results shows once more that the helicopter is 
not doing too badly, despite the critics, and despite the fact that 
it operates only short stages, which are traditionally uneconomical 
even with fixed-wing aircraft. In the single moe | of July 1957, 
New York Airways carried 9,100 passengers in its nine com- 
paratively small helicopters. This was 18 
flight of the first practical “single rotor” heli 
whole of 1926, which was 23 years after the first ef aero- 

lane flight, the eight scheduled airlines then exist in the 
Cinited States carried a total of on'v 5,782 passengers. Further- 
more, New York Airways also hauled 60,009 Ib of freight, 
ae Ib of express and 250,000 lb of mail in that same peak 
month last summer. 

So popular are the services run by the three U.S. companies 
that last year their passenger traffic increased by 118 per cent 
and freight by 114 per cent—which is not bad by any standards. 

Of course, the cynics will say that the more passengers a 
helicopter airline carries, the more money it loses, and to a large 
extent this is so. Economic aspects are discussed in an article on 

¢ 388, but we can add another sidelight here. According to 
Naomé, Attaché a la Direction of Sabena. “direct operating 


costs, including depreciation but excluding hull insurance, 
S-55 on the Sabena network was about 17 cents (say 14 
seat-mile, while the seat-mile on the S-58 costs about 1 
(12d). Although this may seem an appreciable reduction in 
costs, the true picture is given when costs per seat 


load factor is around 81 cents 

around $1.26 (108d) per mile 


Loongasiiein 1960-61, the airline hopes to begin re-equip- 
ping with what it calls “Ship X.” This is seen as a twin-turbine 
helicopter carrying 20-25 passengers over a ¢ of 125 miles at 
100-125 m.p.h. and corresponds with the first of the two “specifica- 
tions” that resulted from the 1.A.T.A. Helicopter Meeting at San 
Remo in May 1956. Its initial cost is expected to be around 
$500,000 (£180,000), with a direct operating cost of not more 
than $95 (£34) an hour and maintenance cost of $95 (£34) an 
hour. Nor is this a mere dream, for Vertol are buildi fae he 
to meet this sort of specification, and hope to have it in the 
next two or three months. 

Assuming the availability of efficient all-weather navigation 
aids (the company decided recently to fit the Decca Navigator to 
its fleet), it is hoped to have five “Ship Xs” in service by 1962 and 
to carry nearly one million passengers in that year. Doubling the 
Airways believe they would carry nearly 2} million passengers in 


In scheduled service: 


» 


¥ 
385 
) per 
necessity, would provide splendid dividends in the form of fully * 
developed helicopters that would be equally suitable for civil use, ye ape 
ae only oe have yet made a journey (one-way) by ejated to the average income per passenger-mile. The real oe 
still-more-costly ICBM. income per passenger our network is about 7 cents (6d) a 
This brings us back again to Russia, whose military leaders 
appear to be fully convinced of the value of helicopters, if we are 
to judge by the vast numbers pte ee Mi-4s and be ay that 4d) be? 4 
dispense troops, guns, trucks equipment at each Tushino the 46 
display. And these same aircraft are in parallel production for 5.53.” x3 
Aeroflot. New York Airways have the good fortune to operate in a city re 
The Helicopter Airways. No statistics are available showing i 
the extent to which Aeroflot is already using helicopters; but it SS 6 ee oe ia, Idlewild and Spek 
must be fairly great if we include such work as spraying and ‘est 30th 
dusting, for which this airline is also responsible. However, it is heliports at Brooklyn, the Battery, East Side Manhattan, Staten : 
probably safe to assume that no other operators in the world have Island and Newark, at a cost of $20 million, as its services build at 
will carry 15 passengers, plus mail, freight and baggage in a R ri 
45 cu ft cargo compartment, and the first is expected to be pe ah 
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WHO BELIEVES IN 
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1965, bringing in over $9 million revenue and enabling them to 
dispense with a subsidy. It is interesting to conjecture what the 
results would be if 48-seat Rotodynes were substituted for the 
smaller, slower and less economical “Ship X.” 

If 2} million passengers a year in one city sounds fantastic, it is 
well to remember that studies conducted by the Port of New York 
Authority and other competent organizations have put the antici- 
coe helicopter traffic even higher. In fact, the U.S. Aircraft 

ndustries Association has predicted an “almost explosive” growth 
in traffic between 1961 and 1965, to the extent that it expects some 
30 million civil helicopter landings and take-offs by that year. 
By comparison, there was a total of 20,384,000 landings and 
take-offs by civil and military aircraft at all airports with C.A.A. 
control towers in 1956. It is anticipated that ten million of the 
helicopter landings and take-offs will be made by commercial 
operators, which exceeds U.S. domestic air carrier operations in 
1956 by 50 per cent. This estimate is based on the anticipated use 
of 800 trans helicopters, which would be equivalent numeric- 
a bye S. domestic fixed-wing airline fleet in 1947. 

other 20 million landings and take-offs would be contri- 

buted by non-scheduled carriers, business ers and opera- 
tions that come under the category of “ aviation,” and 
which are expected to account for 25-30 per cent of future 
helicopter sales. This must also seem terribly optimistic to anyone 
living in the United Kingdom, sans scheduled helico services, 
sans helicopter- businessmen (except for a few pioneers 
like Richard Fairey) and sans much initiative or encouragement 
from Government, industry or manufacturers. But again it is 
worth while turning our eyes westward, for there were 65 heli- 
copters engaged solely on business flying in America a year ago, 
and since then one or two bright tors have been cashing in 
on the vast un potential of this market. 

Typical is Heli 


several senior executives in the city’s 6,000-odd industries who 
would be willing to pay a reasonable annual fee for the con- 
venience of having a er permanently at their disposal for 
business trips. He was so persuasive that four leading —— 
—Motorola, Shell Oil, Texas-Illinois Natural Gas and 
Tank—soon agreed to use 200 hours of helicopter taxi service 
apiece each year. This enabled him to buy a three-seat Bell 47 
at $35,000 and to be assured of an annual profit from operating 
it. Then the idea snowballed. In a few months he had four 47s, 
to which he has since added a four-seat 47], and his list of 
subscribers now reads like a directory of ’s top industry. 

Customers can as little as 25 hours’ flying at $75 an hour. 
The rate drops to $65 for 100 hours and even less for | users. 
Nor is such a service practicable only in places with proper 
heliports, for H.A.L. helicopters operate regularly into 60 factory 
and office landing sites in Chicago, where it has been found that 
almost any roof strong enough to bear the sort of snowfall the city 
gets can also support a Bell 47. 

This is only one bright idea, and only one way in which the 
helicopter is being used by industry commerce in America. 
A single operator in Canada, 


Okanagan Heli ers, is able to 
find charter work for a fleet of 57 helicopters, 


up of 36 Bells, 


Social call: Beck garden possibilities of the Gyrodyne XRON-1. 


20 S-55s and one S-58, on work ranging from survey- 
ing and power line patrol to “flying crane” operations into sites 
ey frighteningly on mountain ledges. A U.S. operator, 

for the oil industry, carried some 150,000 people between 
off-sh shore drilling rigs and shore installations last year. In this 
respect, the variety of work that has been undertaken by heli- 
copters is well known. Almost every one could be developed from 
dabbling to dividends by an operator with imagination. 

What is the potential for the future? It is impossible to say; but 
the U.S. oil industry alone operates well over 1,700 aircraft at the 
present time; and the helicopter will do an that a fixed-wing 
aeroplane can do, and more besides, except w high airport- 
to-airport speed is the prime need. To the business and com- 
mercial market must be added the unknown “personal helicopter” 


Much work is being done, on both sides of the Atlantic, in the develop- 
ment of helicopier flight simulators. This is Short Brothers’ new equip- 
ment, with dual-control as (at left) and, below it, a horizon 
projector. 


Another projector, above the cockpit, gives the seascape. 


market that may await a cheap, -to-fly machine like the Rotor- 
Craft Sky Hook, or a mass- tip-driven Skeeter, or a 
development of the ducted-propeller Piasecki 59X, which is only 
a different kind of helicopter. 

These are markets that will endure even if the armed Services 
and airlines progress one day to some other form of VTOL or 
STOL design such as the tlt-wing aircraft, because there are 
literally millions of potential customers for a cheap, safe, easy-to- 
fly “family car of the air.” Perhaps they are best typified by an 
Igian harness-maker named Fleune DeCroupet, 
whose simple, moving little story was told in a recent issue of the 
United Aircraft Corporation’s magazine, Bee-Hive. 

may col uit long 
the winnings of a lottery so that the es oe 
wish the Cathet! of Calegne. These 
«member of his family had been honoured for service 


Shortly after he took off from Liege in a Sabena S-58, 
DeCroupet’s eyes lit with excitement. He sat silently, seemingly 
transfixed by his novel experience. Fifty-one minutes after take- 
off the helicopter was over Cologne. As the old man looked down 

on the twin spires of the beautiful Cathedral almost at his 
during the flight. In deep, resonant tones, he said: 

“Voici comment Dieu voit.” (This is how God sees.) 
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The striking blue, grey, white cad \ 
red livery designed for New York 4 
Airways’ Vertol H-44s. The “rocket 
red” is in Day-Glo fluorescent point, = Ce 
intended to moke the aircraft easily 
visible to the pilots of others. 
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| 
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SINCE 1950 the British aircraft indus- 
variety of rotary-wing aircraft. In par- 
ticular, many quite novel types of pro- \ eo. 
pulsion system have been explored, and j . \ ‘ Ss 
although several of these projects have 
(1) D. Napier and Son, Ltd., are in . 
the NGa.13 in the Westlana Wessex. 
P.181, with ratings starting at 1,000 h.p. = 
(S) Blackburn and General Aircraft ve 
have a wide range of small turbines in 
the 350/450 h.p. bracket. This is the = —* va 
the Fairey Ulera-Light. — 
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WHY ARE SO FEW ENGAGED 


ON SCHEDULED SERVICES? 


By JOHN SEEKINGS 


T is almost five years since the first 
scheduled helicopter service for pas- 
sengers began. In July 1953, New York 

Airways put their newly acquired Sikorsky 
S-55s into service between the city’s three main 
airports, Idlewild, La Guardia and Newark. 
Within two months the first European—and 
first international—scheduled service was 
initiated by Sabena, on a route running from Brussels to Rotterdam 
via Lille and Antwerp. In November 1954 Los Angeles Airways 
started passenger services between the International Airport and 
the heliport at Long Beach, a 12-minute flight as against an hour’s 
drive. The following July saw British European Airways introduce 
a service linking London Airport to South Bank alongside Water- 
loo Station; and in November 1956 Chicago Helicopter Airways 
(then Helicopter Air Services) started a passenger service between 
Chicago's two airports—Midway and O’Hare—and Meig’s Field 
heliport. 

All these five pioneering carriers—N.Y.A., Sabena, L.A.A., 
B.E.A. and C.H.A.—used similar equipment, seven-seat S- 55s. 
All five, too, had prior experience of helicopter operations, using 
Bell 47s, Sikorsky S-51ls and (in the case of B.E.A.) Bristol 171 
Sycamores. To Los Angeles Airways falls the credit for the first 
scheduled service: they flew regular mail deliveries as far back 
as October 1947. B.E.A. and C.H.A. ran mail services in 1948, 
and in 1950 Sabena contracted with the Belgian post office to 
deliver mail in Bell 47s on a cost-plus basis. B.E.A. also ran an 
experimental passenger service with Sycamores from June 1954 
until May 1955. This service, London and Southampton, 
carried only 986 passengers. Their scheduled service between 
London Airport and Westminster was equally short-lived, ter- 
minating in May 1956 after having being patronized by 3,800 


travellers. 

Another Ostermans Aero, have carried out 
regular mail delivery eee tockholm and various points in the 
neighbouring archipelago every winter since 1948. As was the 
case with B.E.A., this company’s passenger operations were of 
brief duration, a ‘helicopter link between Sweden and Denmark 
having been flown for a few months during 1955 with S-55s. 

Unlike B.E.A. and Ostermans Aero, the other four pioneers 
have persisted with scheduled tions and are now 
each carrying traffic at an annual level of about 14m passenger- 
miles. (To put this into perspective, a single Dove would carry a 
like amount of traffic in a typical year’s operation.) With the sole 
exception of Los Angeles Airways, all the airlines currently opera- 
ting scheduled helicopter services have graduated to larger aircraft 
in the form of the 12-passenger S-58. 
But even this has proved too small a 
vehicle; New York Airways are in 
the process of replacing their Si- 
korsky fleet of five S-55s and three 
S-58s by five Vertol 44Bs. These 
15-seat aircraft will double N.Y.A.’s 
annual seat-mile capacity 

2.5 to 5.0m. Sabena is also 
conducting evaluation tests on the 
Vertol 44. 
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service carriers. Rotary-wing aircraft in use today are still 15 to 
25 times as expensive to operate as their fixed-wing brethren. 

The peculiar advantages of the helicopter allow passenger fares 
to be set at rates which would ordinarily be prohibitive. A steady 
fall in the average fare, from 38 to 28 cents per passenger mile, has 
been accompanied by a rise in seat load-factors from under 20 
per cent to about 50 per cent. This is still quite inadequate to 
cover operating costs. In the U.S., the three scheduled helicopter 
operators have been kept alive by mail rates averaging $30 
(£10 14s) per ton-mile (the domestic trunk carriers are getting 37 
cents (32 pence) per mail ton-mile, while the local-service carriers 
get $1.53—about 1ls—per t.m.). These generous rates include a 
large proportion of subsidy. In the present financial year, C.A.B. 
subsidy for helicopter services stands at $4.5m (£1.6m). For the 
year 1958-1959 this is expected to fall to $4.1m (£1.5m). Sabena 
publishes no financial results for its helicopter services, but no 
trouble is taken to conceal the fact that they are run at a loss. 
BE A, also lost heavily on its helicopter operations, costs over the 
last four years having exceeded revenue by over £}m (of which 
about three-quarters was borne by the Government in the form 
of subsidy). 

Four big helicopters—three Western, one Russian—show 
— of subsidy-free operations: the Fairey Rotodyne, West- 

nd Westminster, a Vertol derivative and the Mi-6. If the expecta- 
tions of their makers are fulfilled, these aircraft will be the first 
to bring scheduled helicopter operations into the hard-headed 
world of unsupported private enterprise. 

The unsuitability of the helicopter for scheduled services has 
not deterred private companies from exploiting the non-scheduled 
market. Against the total fleet of 37 helicopters in scheduled civil 
operation (seven Bell 47s and 30 Sikorskys) about 350 are perform- 
ing non-scheduled services. Precise figures are difficult to 
establish, but it seems that at least 200 are being operated in North 
America, 40 in Latin America, 70 in Europe, and 40 elsewhere. 
Unlike the scheduled operators, the charter companies prefer 
smaller aircraft. The Bell 47 is the most popular aircraft in this 
field, some 150 now being in use, while Hiller have sold about 70 
civil helicopters. Sikorsky sales are less than 50. 

Although the typical non-scheduled helicopter operator is a 
small company employing a fleet of less than five aircraft, there 
are—scattered around the world—a few really large-scale under- 
takings. The North American scene is dominated by four such 
companies, Rick and Bahama in the U.S., Okanagan and Spartan 
in Canada. Rick Helicopters, together with their associates 
Alaska Helicopters and U.S. Helicopters, control a fleet of 30 
aircraft. Bahama Helicopters (nominally based at Nassau) are 
linked with Agricultural Helicopters, Armstrong-Flint 
and World Wide Helicopters; their total fleet also numbers about 
30. Okanagan is based in British Columbia and, together with its 
cubeidiagion, U United and Canadian, can claim to be the world’s 

t operator of helicopters, the total fleet consisting of 36 Bell 
47s, 20 S-55s and one S-58. Spartan’s 14 Bell 47s concentrate 
on photographic survey. 

companies with over five helicopters each to be found in 
Latin America: Trabajos Aereos y Representaciones (13 Bell 47s) 
in Argentina; Aerotechnica (ten Bell #3) in Venezuela and Helicol 
(six Bell 47s) in Colombia. The remaining three are in Europe, 
two being in France (Etablissement Fenwick and Cie. Gyrafrique, 
with fleets of eleven and seven Bell 47s respectively) and one in 
the U.K. (Fison-Airwork, with three S-55s and six Hiller 360s). 


New York Airways are to re-equip with Vertol 44Bs, largest helicopters available for civil use. 


The factor governing the heli- 
copter’s slow development can be 
simply described: how heavy is the 
loss that can be afforded? In the 
U.S., where scheduled services are 
certainly as intensively and efficiently 
operated as anywhere, total operat- * 
ing costs are almost $7 (£2 10s) per 
capacity ton-mile. This compares 
with under 30 cents per c.t.m. for 
America’s domestic trunk ee 
and about 50 cents for her local- 
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Bench testing a Bristol Proteus 755 turbo-prop as used in the Britanma airliner. 


Progress in turbine engines calls 
for ever higher operating tem- 
peratures and creates incessant 
demands for more advanced 
heat-resisting materials. These 
demands are being met inevery 


British aero gas turbine by the | 
Nimonic Series of Alloys which | O G 
retain great strength even at ea 
red heat. In the Proteus turbo- > a. 3 
prop, Nimonic Alloys are speci- + ALLO YS 
fied for the turbine blading, pg 
fl tubes, gas ducts and oth 4 
USED IN EVERY BRITISH AERO GAS TURBINE 


parts requiring outstanding 
high - temperature properties. 


TRADE MARK 


HENRY WIGGI. ND COMPANY LIM - WIGGIN STREET BIRMINGHAM 16 
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G.M.2 Compass 


Helicopter 
Tachometer 


Illustrated are some typical instruments used in 
the Westland Whirlwind and other helicopters. 
The range of Kelvin Hughes flight, navigation 
and engine instruments covers the needs of these 
and every other type of aircraft. The information 
they provide is confidently trusted by airmen of 
many nations flying civil, military and experi- 
mental machines. 

Further particulars of these and other instru- 
ments are available upon request. 


KELVIN HUGHES 


HELPING THE WORLD TO FLY 


KELVIN & HUGHES (AVIATION) LIMITED 
Westland Whirlwind cockpit (Photograph by courtesy of B.E.A.) BARKINGSIDE & BASINGSTOKE 


Low Range 
Airspeed Indicator 


Sole Sales Concessionaires: 
SMITHS AIRCRAFT INSTRUMENTS LIMITED CRICKLEWOOD LONDON * GLADSTONE 3333: TELEGRAMS: AIRSPEED TELEX ONDON 


(GA 47 
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Vertol 44 The petroleum industry has a new tool, the Vertol 44 helicopter, 
to cut manhours, money and misery out of exploratory drilling 


solves transport problem + remote sites. 

The Vertol 44 is a heavy-duty, universal vehicle that makes the 
for oil industry sky a 100 mph highway, almost any clearing a landing field.Gone 
is the need to hack roads in jungle, swamp and mountains. You 
may need it fort money-saving missions: 


Flying Truck: The Vertol 44 carries more than 2 tons of cargo 
in tropical areas...transports the entire 175,000 lbs. of a drill rig 
over a distance of 50 miles out and back, in only 56 flying hours. 
Its 600 cu. ft. cabin accommodates 50% more cargo than any 
other commercial helicopter, with no problem of load placement. 


Flying Bus: Airlifts up to 19 passengers ... 2 typical field crews 
...to jungle derricks or offshore drills... flies exploration teams 
to otherwise inaccessible spots. 


For military services both the Vertol 44 Flying Crane: Hops rivers, ridges and swampland with sling- 
and the H-21 are in service or on order toads of pi , t t l 
Sa the 0S. Geneda, france, West oads of pipe, rig superstructure, large pump components or even 
Germany and Sweden. mobile field offices. 
Flying Tractor: Frees mired vehicles, hauls barges, drags 
sledges. It has even towed a 3,000-ton ship. 


For more information on this multi-purpose vehicle for the oil | 
industry, write to: Customer Relations Department ee 


VE RT OL oe 


f ft Corporation 


MORTON, PENNSYLVANIA. 
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In Aeronautics 
PLESSIFLEX is being supplied for aircraft a ircratt 
fuel systems, turbine engine compressed-air 


tappings, fire extinguisher systems, after- 


burner fuel supply and hydraulic systems. 9 d 


In Guided Weapons 


PLESSIFLEX is being employed extensively 
both for the transfer of chemical fuels, liquid 1] e 
oxygen and hot burning gases and for 


hydraulic controls in the weapon and its 


associated ground equipment. PLESSIFLEX 

is ideal for shielding electrical cables. WE apo ; : S 
In the Future 

PLESSIFLEX will be used on future 


projects in high pressure fuel and hydraulic 

systems, as a connector in hard pipe runs and ' 

as sealed sheathing for electrical installations ' 

exposed to the influence of the new synthetic {) S 
lubricants, hydraulic fluids and high tempera- 

PLESSIFLEX will be used because it has:— 


@ Lower weight characteristics than 
conventional high pressure hose 


@ Outstanding ffire-proof qualities 
@ Full flexibility at temperatures 
down to minus 180°C. flexible hose 
Power Auxiliaries Ltd., Kembrey Street, Swindon, Wilts. | | . . 
@ PAL3 
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Helicopters of the World... 
(continued from page 378) 


POLAND 


Motoimport 
Przemyslowa 26, Warsaw. 

SM-1 Built in the PZL works at Swid- 
nik, this is the Polish version of the Soviet 
Mi-4 helicopter and is powered by the Rus- 
sian AI-26W seven-cylinder 575 h.p. en- 

ine, Behind the pilot’s seat is a bench seat 
or two passengers with parachutes, or three 
without parachutes. The SM-l, like its 
Russian counterpart, is suitable for opera- 
tion in Arctic conditions, and the fuel sys- 
tem embodies special arrangements for oil 
dilution. A maker’s description runs: “The 
anti-freezing system prevents the forming 
of ice on main rotor blades, tail rotor blades 
and on the windscreen by means of washing 
their surfaces with special antifreezing fluid. 
Beside that the windscreen is heated from 
the inside of the cabin by means of a hot 
air flow. Antifreezing fluid is spread on the 
windscreen surface by means of a wiper. 
The main tank containing antifreezing fluid 
is of six Imp. gallons capacity and the 
auxiliary tank can take 0.6 Imp. gallons.” 
The SM-1 is at present being adapted for 
agricultural and ambulance work. 
@ Rotor diam., 47ft; fuselage length, 40ft 9in; 
gross weight, 4,950 Ib; empty weight, 3,927 Ib; 
max. speed at s.l., 124 m.p.h.; max. vertical rate 
of climb at s.1., 1,280ft/min; hovering ceiling, 
9,840ft; service ceiling, 16,400ft; max. range at 
87 m.p.h., 240 miles. 
BZ-4 Zuk Powered with a 320 hop. 
WN-4 seven-cylinder radial engine, the 
Zuk is a 3/4-seater with a covered-in for- 
ward fuselage and an open boom—both of 
tubular-steel construction. The aircraft can 
serve as an ambulance carrying an attend- 
ant and a stretcher case, or it can be fitted 
with dual controls. 


Below and right, Mi-4 (Hound). 


@ Rotor diam., 39ft 4in; overall length, 41ft 
10in; empty weight, 2,300 Ib; gross weight, 
3,300 Ib; cruising speed, 78 m.p.h.; service 
ceiling, 9,850ft; range, 160 miles. 

Kotlinski Trzmiel This experimental 
helicopter has two pulse-jet units mounted 
at the rotor tips. 


Kamov 

Ka-10 The basic design of this single- 
seat utility helicopter, as used by the 
Soviet Navy, is now about ten years old. 
As on the other Kamov helicopters des- 
cribed on this page, a co-axial rotor system 
is employed, and pontoons are often fitted. 
The picture shows a relatively early model, 
a variant (Ka-10M) now having twin fins. 
@ Approximate data: Rotor diam., 20ft; gross 
weight, 830 lb; max. speed, 70 m.p.h. 

Ka-15 This neat two-seater helicopter 
has an AI-14R nine-cylinder radial engine 
which drives co-axial rotors, largely of 


Left, Motoimport SM-1. Above, BZ-4 Zuk. 


wooden construction. The fuselage is prin- 
cipally of metal. 

@ Approximate data: Cruising speed, 75 
m.p.h.; hovering ceiling, 2,200ft; service ceiling, 
9,800ft. 

Ka-18 The Ka-18 is essentially a four- 
seater version of the Ka-15, having a 
lengthened and redesigned forward fuse- 
lage differing greatly in appearance from 
that of the Ka-15. tity production is 
in hand. 


Mikhail Mil 

Mi-1 (Hare) This very widely used 
Soviet helicopter is referred to—as the 
SM-l—under “Poland,” where it is 
licence-built. 

Mi-3 (Hare) A development of the 
Mi-1l, having greater fuselage and lifting 
capacity and a four-blade rotor, this heli- 
copter has provision for panniers on the 
fuselage sides. These serve for ambulance 
work or freighting, or they can carry extra 
fuel or agricultural chemicals. Gross 
weight is probably of the order of 5,200 Ib. 
Mi-4 (Hound) The Mi-4 is generally 
considered to bear the same relationship 
to the Mi-1 and 3 as does the Sikorsky S-55 


Kamov Ka-10. 
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Above and left, Mi-6. while providing ample space for luggage. 
This version is characterized by square— 
instead of round—windows, and there is 
no underslung gondola for the navigator, 
as on the military machine. 

The agricultural version is the Mi-4S 
and the gondola is used in this model as 
a distributing point for chemicals. Spray 
booms can be attached to the fuselage. 
Closely related to this aircraft is a special 
fire-fighting development. 

The standard powerplant of the Mi-4 
series is the ASH-82V developing 1,700 
h.p. Provision is made for blind- and night- 
flying, and there is an anti-icing system, 
as on the smaller Mi types. The four- 
bladed main rotor has hydraulic servo con- 
trol. A notable feature of the metal fuse- 


Lower left, Winicki heli- 
copter (designation un- 
known). Bottom right 
and immediately below, 


Kamoyv Ka-15. 


lage is the clamshell doors at the rear. 

A number of records have been estab- 
lished by Mi-4s, and on April 26, 1956, 
one of these machines attained a height 
of 19,840ft with a load of two metric tons. 
This was not, however, quite a standard 
aircraft. 

@ Rotor diam.,58.9ft; gross weight, 15,870 Ib; 


to the S-51, though its designer claims that 
it has twice the gross weight, engine power po ered load, 2,650 Ib; max. speed, 130 m.p.h. 
and lifting capacity of the S-55. He further | Mi-6 This i 
\ s is the world’s largest heli- 
claims that when the Mi-4 went into pro Lit ae copter, and in several respects (notably the 
duction at the end of 1952 it had no equal ( £) = : geometry the rear fuselage and tail 
fore: uf S J sors. The five-blade rotor is reminiscent 
of that of the Sikorsky S-56 and, together 
the Soviet with its propulsion machinery, clearly 
forms a self-contained unit to which could 


valent of the jeep, a small car, a 75 mm 
anti-tank gun, or two motor-cycle sidecar 
combinations. Fourteen armed soldiers 
are another possible load. 

The variant used by Aeroflot is known 
as the Mi-4P and seats ten passengers 


be attached a variety of fuselages or struc- 
tures suitable for “flying crane” applica- 
tions. The turbines are of the 4,700 h.p. 
TB-2BM type, with drive output shafts at 
the rear a. The engines are apparently 
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coupled to a common gearbox provided 
with clutches and free-wheels giving a 
final shaft drive to the hub of the rotor. 
Photographs show what appear to be an 
intake for the oil coolers between the main 
engine intakes; bifurcated outlets for the 
out-turned exhaust trunks; and an intake 
serving the gearbox oil coolers. 

All this indicates that the Mi-6 is iden- 
tical in configuration with the Westland 
Westminster (two Napier Elands); but it 
is rather larger than the British machine 
and it is also many months earlier in tim- 
ing. It is a nn § remarkable achievement 
to have designed, developed and flown the 
Mi-6 and to yo brought it to a state of 
development where it can gain a world 
record under observed conditions. The 
previous load-to-height record was 6,010 
kg (13,250 Ib) which a Sikorsky S-56 lifted 
to 6,560ft. On October 30 the Mi-6 flew 
to 7,874ft with a commercial load of 12,004 
kg (26,464 lb). An accompanying Soviet 
announcement stated that the Mi-6 can 
carry 70 to 80 bea as well as heavy 
equipment and vehicles; it was claimed 
that series production was “about to start.” 


Winicki 


Undesignated Helicopter Powered by a 
260 h.p. AT-14 engine, this helicopter is 


shown in an accompanying photograph 
(possibly of a model), 

@ Rotor diam., 36ft; empty weight, 1,785 lb; 
gross 2, Ib; max. speed, 93 m.p.h.; 


cruising speed mph range, 215 miles; 
hovering ceiling, 73, 280ft; absolute ceiling (two 
up), 13,750ft. 

Yakoviev 

Yak-24 (Horse) Another very 


impres 

sive Soviet helicopter, the Yak-24 has been 
in service with the Soviet Air Force for at 
least three years. It is powered with two 
1,700 h.p. ASH-82V_ fourteen-cylinder 
radial engines driving rotors similar to 
those of the Mi-4. The “box-car” fuselage 
is of steel tube construction, the centre 
portion being fabric-covered and the ex- 
tremities having metal panelling. Com- 
bined with the rear section of the fuselage 
is a loading ramp for wheel or track 
vehicles and heavy military equipment. 
The cabin measures some 33ft in length 
and will accommodate two lorries or jeeps, 
a twin 14.5 mm anti-aircraft gun with its 
crew, or as many as 40 troops with their 
service equipment. 

During December 1955 a Yak-24 lifted 
two metric tons to a height of 16,670ft. 
@ Rotor diam., over 56ft; gross weight, over 
35,000 Ib; cruising speed, 110 m.p.h. approx.; 
range, 500 miles approx. 


Below left, Aerotecnica AC-21. Below and extreme right, Aerotecnica AC-14. 


Upper left and above, Yak-24 (Horse). 


Aerotecnica, S.A. 

Velazquez, 38, Madrid. 
AC-12 This light two-seater helicopter 
is powered by a Lycoming O-360 engine 
of 170 h.p. mounted above the cabin and 
driving the rotor through a gearbox. The 
cabin seats two side by side and there are 
dual controls. 
@ Rotor diam., 27ft 10in; overall length, q 
27ft 9in; empty weight, 1,055 lb; gross weight, be 
1,585 lb; max. speed, 75 m.p.h.; cruising speed, 
63 m.p.h.; absolute ceiling, 16,000ft. 
AC-14 The five-seater AC-14 is a ver- 
sion of the earlier AC-13 three-seater, 
— by a 320 h.p. Turboméca Artouste 
I gas turbine. The accompanying photo- 
graph shows the aircraft with the cabin 
sides removed. 
@ Rotor diam., 31ft 6in; empty weight, 
1,370 lb; gross weight, 2,650 Ib; max. speed, 
112 m.p.h.; cruising speed, 99 m.p.h.; ceiling 
with ground effect at max. weight, 21,000ft. oid 
AC-15 A _ projected two-seater heli- 
copter with a Lycoming VO-435 h.p. 
engine of 260 h.p. 
AC-21 A projected helicopter having 
two Turboméca Turmo III engines of 
750 s.h.p., an empty weight of 4,400 Ib, a 
service ceiling of 32,000ft, and seating 
twelve (including crew). Normal still-air 
me will be 590 miles. Rotor diameter is 
55.6ft. 
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Above, Bell Model 47) Ranger. Below, Bell Model 47G-2. 


Above, Bell 47/ Ranger. Below, Bell XV-3 (in wind tunnel). 
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Bell Helicopter Corporation 
Fort Worth 1, 
Texas. 
47G-2 This version of the familiar 
Model 47 has a Lycoming VO-435 engine 
delivering 200 h.p. (derated from 260 h.p.) 
but otherwise resembles the earlier “47” 
variants. The makers describe it as an 
ideal hot-weather, high-altitude helicopter, 
capable of hovering in ground effect at 
more than 10,000ft at maximum gross 
weight. The three-seatef commercial 
model is particularly suited for crop- 
dusting and spraying, and for patrol, sur- 
vey and rescue work. The U.S.A.F. and 
Army version is the H-13H, now known 
as the Sioux. One of these machines has 
remained continuously airborne for 57 hr 
50 min. In military service the type is 
used for casualty evacuation, observation, 
reconnaissance, wire-laying and training 
among other duties. 
@ Rotor diam., 35ft lin; overall length, 41ft 
Sin; empty weight, 1,565 lb; gross weight, 
2,450 Ib; max. speed, 100 m.p.h.; hovering 
—_s in ground effect, 15,700ft; range, 250 
es. 


47} Ranger This de luxe development 
of the 47 carries a pilot and three passen- 
gers. The commercial model is delivered 
with standard or de luxe interiors and can 
be equipped with an internal hoist without 
the use of special tools. Other optional 
accessories include floats, twin internal 
stretchers, radio, heater and long-range 
fuel kit. The U.S.A.F. version is desig- 


Above, Bell Model 47G-2. 
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nated H-13J and has been used by the 
President and his staff. U.S. Navy models 
are designated HUL-1. 

The normal cabin arrangement provides 
for the pilot’s seat to be located at the 
centre of the cabin. Aft of the pilot’s 
seat is a foldable passengers’ seat which 
provides ample room for three passengers. 
The main rotor is a two-bladed, see-saw 
type. The blades are of wooden construc- 
tion, incorporating a corrosion-resistant 
steel abrasion strip on the leading edge. 
Provision is made for balancing the rotor 
spanwise at the tip of each blade. The 
blades are covered with a woven fabric 
material and doped. The root area is 
reinforced with metal of sufficient strength 
to insure adequate attachment to the hub. 
A ground-adjustable trim tab is provided 
on the outer trailing edge of each blade for 
tracking the rotor system. Life of the 
rotor blades is not limited. A stabilizer bar 
is provided to improve stability. This bar 
provides an absolute reference base in 
respect to which the rotor is controlled 
independently of the body attitude. Tem- 
perature compensated hydraulic dampers 
are provided for controlling the action of 
the bar. 

The Ranger being something of a 
“luxury” helicopter, the following extract 
from the makers’ description headed 
“Paint and Interiors” is of particular 
interest: 


“The Model 47] Ranger is available in three 
versions: standard, deluxe and custom. The 
standard model is upholstered in light grey 
with foam rubber seat cushions and with sound 
insulating padding on firewall, overhead and 
door panels. The exterior of this helicopter is 
painted maritime aluminium with harmonizing 
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JET POWER FOR HELICO 


= 


The trend of development in providing power for helicopters has moved rapidly towards 
the gas turbine, which offers distinct advantages in high ratio of power to weight, flexibility, 
reliability and the use of safer fuels common to fixed-wing jet aircraft. 

For the smaller types of helicopter the turbine designs of Turbomeca have established a 
unique position: French engines and the Blackburn derivatives supply the power in practi- 
cally every design where the small turbine engine is installed. 

In France the well-known Djinn has a Turbomeca Palouste and the Alouette a Turbomeca 
Artouste. In the United States of America the Kaman Corporation uses the Blackburn 
Turmo and in Great Britain the Fairey Ultra-Light is powered by the Blackburn 
Palouste. A number of other helicopter projects are proposed, using these jet power plants. 
The Blackburn range developed from Turbomeca units consists of the 


PALOUSTE TURMO ARTOUSTE 


AIR BLEED FREE TURBINE FIXED SHAFT 


PTERS 


BLACKBURN GAS TURBINES 


(LICENSEES FOR TURBOMECA ENGINES) 


BLACKBURN & GENERAL AIRCRAFT LIMITED 


ENGINE DIVISION 43 BERKELEY SQUARE, LONDON W.1 
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Military” 
and Civil 


TYPE SNW 


AIRFIELD CONTROL RADAR 
= has been specifically designed for civil air 
traffic control and is not a modified 
military type. It operates at full efficiency 
in all weathers because the wave- 
length is long enough to penetrate cloud. 
Ground clutter which obscures aircraft 
response is removed by means of 
an extremely effective M.T.I., thus 
rendering identification procedure 
TYPE SNW 51 3 cm = 2 gg operational at its rated performance 
; — because it is crystal controlled and 
STORM WARNING RADAR tg Pas needs no adjustment after switching on. 
Storm Warning Radar can now be eee : — The S 264 is suitable for monitoring air- 
recognised as an important element ee : craft on airways at the approach to 
of an Airport Radar system. “= the control zone, controlling them in the 
The SNW 51 provides an accurate and stacks and feeding them on to ILS or 
up-to-the-moment picture of the movement of TYPE S264 PAR, providing limited P.P.I. controlled 
storm centres and areas of precipitation over approach to runways and taking 
ranges up to 200 n. miles. Remote displays, control of outbound aircraft as soon as 
static or mobile versions are available. they are airborne. 


MARCONI 


MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX, ENGLAND 
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Above and below, Bell H-40. 
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stripe. The deluxe 47] Ranger offers a choice 
of five interior colour schemes with harmoniz- 
ing exterior stripe. Overall exterior colour is 
maritime aluminium, interior upholstery in- 
cludes carpeting, gabardine overhead, fabric 
covered foam rubber seat cushions trimmed 
with Naugahyde leatherette and fabric covered 
sound insulation on firewall and door panels. . . . 
Custom appointments are created by Horton 
and Horton, noted specialists in this field . . .” 
@ Rotor diam., 37ft 2in; length (main rotor 
blade extended), 42ft; empty weight, 1,538 Ib; 
gross weight (standard configuration), 2,453 Ib; 
max. speed, 105 m.p.h.; cruising speed, 98 
m.p.h.; climb to 5,000ft, 3.8 min; absolute 
olen, 20,000ft; hovering ceiling in ground 
effect, 14,700ft; max. range, 216 miles. 


H-40 This advanced helicopter bears 
the Bell model number 204. Several 
examples are flying on trials, and produc- 
tion aircraft will be delivered next year. 
The makers describe the aircraft in these 
terms: “Winner of an Army utility heli- 
copter design competition, this single- 
rotor, turbine-powered craft can match the 
climbing performance of World War 2 
fighters and the level-flight —_ of many 
light airplanes. Designed for front-line 
service, the Bell helicopter is of low sil- 
houette and compact configuration. It 
carries six persons and combines many 
engineering advances with time-tested 
control systems. Called the Iroquois by 
the Army, the H-40 is the first helicopter 
in service production to provide in-flight 
blade tracking and has all-metal rotor 
blades. The H-40 features quick, easy 
field maintenance and is the first helicopter 
designed for 1,000 hr of operation between 
major overhauls. Its Lycoming T53 engine 


was the first free-power turbine produced 
for helicopters and enables the H-40 to 
—_ vertically at 1,900ft/min from sea 
evel.” 

@ Rotor diam., 44ft; overall length, 57ft; 
empty weight, 3,670 Ib; gross weight, 5,620 Ib; 
max. speed, 151 m.p.h.; range, 200 miles; 
hovering ceiling (without ground effect), 
15,000ft approx. 


XV-3 experimental aircraft of 
exceptional interest, the XV-3 bears the 
Bell model number 200. A tilting-rotor 
convertiplane, it is powered by a Pratt and 
Whitney R-985 engine of 450 h.p. The 
twin three-bladed rotors are mounted 
near the tips of the relatively small wing, 
with the axes of the rotor masts vertical 
for “helicopter” operation. After a certain 
speed is reached the masts are tilted for- 
wards through about 90 deg, so that the 
rotors are then acting as propellers. During 
conversion (which requires between 10 and 
15 seconds) the lift load is transferred to 
the wing, and after conversion a transmis- 
sion gear-change, similar to a car over- 
drive, is used to reduce rotor speed and 
thereby to attain improved high-speed 
performance. It is claimed that there will 
be no abrupt changes in flight characteris- 
tics during conversion and that the pilot 
will retain full control at all times. Not 
only is there no loss of height during con- 
version, but the operation can be per- 
formed while the aircraft is maintaining a 
steady climb. In case of engine failure, 
power-off conversion back to helicopter 
configuration can be made so that an auto- 
rotational landing is possible. 

The latest information on the progress 
of the XV-3 was contained in a manufac- 
turer’s announcement last November, 
which reported that the aircraft had suc- 
cessfully completed full-scale wind-tunnel 
tests and was due to resume test flying 
during the following month. The 
announcement continued: “The converti- 
plane has been returned to the Bell plant 
[Fort Worth] following extensive testing 
through 90 deg conversions and all speed 
ranges in both airplane and helicopter con- 
figurations in the 40 x 80ft full-scale wind 
tunnel of the National Advisory Committee 
for Aeronautics Ames Laboratory, Moffett 
Field, Calif. The six-week wind-tunnel test 
program, during which 120 hours of powered 
tests were conducted, was established to 
check out the stability, control and vibra- 
tion characteristics of the aircraft, equipped 
with the new two-bladed semi-rigid rotor 
system. Bell’s chief experimental engin- 
eer said the system tests were satisfactory 
in every flight condition. The Ames tunnel 
tests simulated, as nearly as possible, 
actual flight conditions including several 
possible emergency situations. Conversion 


from helicopter to airplane configuration 
was explored both in continuous conver- 
sions and at fixed intermediate angles. 
Airplane operation throughout the speed 
range of the aircraft in both high and low 
gear ratios was investigated. Test speeds 
reached more than 170 m.p.h. Although 
the convertiplane was remotely controlled 
during the tests, Bell Helicopter test pilot 
Bill Quinlan was on hand to observe some 
of the more important phases. He is 
assigned to fly the XV-3 when test flights 
are resumed next month. Prior to modi- 
fication of the rotor system the XV-3 had 
accumulated 14 hours of flight testing. 
Test flights have been ormed with the 
rotor propellers tilted as much as 20 deg 
forward.” 

@ Rotor diam., 25ft; length, 30ft; gross 
weight, 4,700 lb; max. speed over 170 m.p.h.; 
range, 480 miles. 


Bensen Aircraft Corporation 
Raleigh-Durham Airport, 
Raleigh, North Carolina. 
B-7M Gyro-Copter The B-7M dates 
from late 1955 and was originally intended 
to be supplied in kit form for home con- 
struction. The engine is an air-cooled 
Nelson H-59A (four-cylinder, horizontally 
opposed two-stroke) of 42 h.p., driving a 
wooden propeller (the rotor is unpowered). 
A hanging-stick control lever operates in 
conjunction with the rudder pedals and a 
twist-grip throttle. The main structure is 
of aluminium tubing and the undercarriage 
is of nosewheel type. The makers list 
standard equipment as airspeed indicator, 
1,000 Ib safety belt, steel cable pull starter, 
six-volt battery, wheel-type landing gear 
and tow hitch; and optional equipment as 
altimeter, compass, shoulder harness, 
auxiliary fuel tank and float type landing 
gear. 
@ Rotor diam., 20ft; length (less rotor), 8ft 
7in; empty weight, 180 Ib; gross weight, 450 Ib; 
max. speed, 75 m.p.h.; cruising speed, 60 
m.p.h.; min. level speed, 15 m.p.h.; take-off 
speed, 20 m.p.h.; landing speed, 7 m.p.h.; range, 
100 miles; service ceiling, 12,500ft; max. rate 
of climb, 950ft/min. (Figures are based on pre- 
liminary measurements and are not guaranteed.) 


B-8M Gyro- The characteristics 
of this improve are seen in 
the photograph overleaf. e engine is a 
McCulloch 4318E four-cylinder two-stroke 
of 72 h.p. 

@ Rotor diam., 20ft; length (less rotor), 11ft 
4in; empty weight, 250 lb; gross weight, 
500 Ib; max. speed, 85 m.p.h.; cruising speed, 
60 m.p.h.; min. level s , 14 m.p.h.; take-off 
speed, 18 m.p.h.; landing speed, 7 m.p.h.; 
range, 100 miles; service ceiling, 16,500ft; max. 
rate of climb, 2,000ft/min. (Figures are based 
on preliminary measurements and are not 
guaranteed.) 
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Brantly Helicopter 
Corporation 

24 Maplewood Avenue, 

Philadelphia 44, Pa. 

B-2 The Brantly B-2 is a two-seater 
helicopter of notably clean design. The 
main rotor has three all-metal blades, with 
conventional flapping hinges and pitch 
change bearings at the rotor head. In addi- 
tion, extra flapping hinges and lag hinges 
are located approximately 40 per cent of 
the distance from the rotor head to the 
blade tips. Provision of the extra flapping 
hinge and offsetting of the lag hinge are 
stated to be among the most important 
design innovations in the Brantly rotor 
system. The blade sections inboard of the 
lag hinges are of greater chord and inci- 
dence setting than the outboard sections, 
providing effective twist and taper. 
blades are unusually heavy, and besides 
providing a good margin of “flare power” 
by storing kinetic energy for power-off 
landings, the blade weight is claimed to 
help to maintain concentricity of the mass 
in forward flight. 

The transmission is a planetary- 

type, designed to operate at low tooth 
pressures and to reduce radial loads. It 
operates with splash lubrication, and with- 
out the need for external oil cooling. The 
clutch is engaged by centrifugal action of 
96 small steel balls and is self-adjusting. 
The Lycoming engine is a Model VO-360 
AIA, modified for vertical operation and 
rated at 170 h.p. Cooling air is drawn 
across the cylinders by a pressure drop 
created by the velocity of exhaust gases. 
@ Rotor diam., 23ft 8}in; fuselage length, 
21ft 4in; empty weight, 960 Ib; gross weight, 
1,600 Ib; cruising speed, 100 m.p.h. approx.; 
max. speed, 120 m.p.h. approx.; sea level rate 
of climb, 1,330ft/min. 


B-3 This will be a twin-engined tandem- 
rotor helicopter using, with little or no 
change, the engines, transmissions and 
rotors developed and tested in the B-2. 
The cabin will accommodate four stretch- 
ers and will have a floor hatch for rescue 
operations. 

@ Rotor diam., 23ft 8jin; empty weight, 
2,000 Ib; gross weight, 3,400 Ib; cruising speed, 
100 m.p.h. 


B-4 The makers state that as soon as 
development work is complete on the B-3 
they plan to proceed with a machine of the 
same configuration but much larger, hav- 
ing four engines (two forward and two aft) 
and seating about 50 passengers. This 
machine should be capable of cruising at 
full gross weight with three engines 
operating. 


Above, Bensen 8-8M. Right, Brantly B-2. 
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pitch control and rotor hinge mechanisms 
is said to produce powerful damped con- 
trol about all axes. The four-rotor con- 
figuration is claimed to confer weight 
saving, good handling qualities, safer con- 
trol, reduced vulnerability, drive simplifi- 
cation and compactness. It is also claimed 
that it provides naturally for multiple 
pod-mounted powerplants and auxiliary 
aerofoils without adding structure. The air- 
frame can be economically constructed and 
maintained by utilizing small duplicate, 
constant-section components. The identi- 
cal blades are only one-half as long as on 
an equivalent single rotor; blade droop is 
reduced by over 65 per cent, with a corre- 
sponding reduction in necessary height and 
ground-handling problems. The fuselage 
is free of powerplants, improving safety 
and comfort, and allowing flexible use of 
its full volume. 


FLIGHT 


The Cessna Aircraft Company 
Wichita, Kansas. 
YH-41 Known to the U.S. Army as the 
Seneca, the YH-41 is a four-seater utility 
helicopter powered by a 270-h.p. FSO- 
526A Continental supercharged engine. 
Metal construction is used throughout. 
The primary structure of the main part of 
the fuselage is a double-skinned platform, 
the top of which serves as the floor for the 
cabin. This section houses the fuel cells 
and the lower control assemblies, and 
supports the main rotor transmission, the 
engine mounting and the landing gear. The 
support structure for the wind shield and 
windows also serves as a structural tie 
between the front and rear parts of the 
fuselage. The two main-rotor blades are 
attached to the hubs by flexible L-section 
hinges of steel sheet, permitting continu- 
ously varying pitch of the blades without 
recourse to pitch-change bearings. The 
attaching members are made from four 
sheets of stainless steel formed into 
L-shaped angles and nested one above the 
other. Forward mounting of the engine 
allows a 360 deg field of view for the pas- 
senger compartment, which seats four 
people. Alternatively, the YH-41 can 
carry pilot and passenger and over 500 Ib 
of freight for ranges up to 100 miles; two 
stretcher patients and an attendant are 
another optional load. The skid-type 
undercarriage uses stainless-steel tension 
straps in the attaching structure. On 
normal landings the action is very stiff 
but on hard landings the excess energy is 
absorbed by plastic deformation of the 
stainless-steel straps. Stretching of the 
links gives a new angular position to the 
landing gear struts but does not otherwise 
affect operation. The tension straps can 
be used until successive hard landings dis- 
place the gear to the point of introducing 
ground-clearance problems. Clip-on 
wheels are provided for ground handling. 
@ Rotor diam., 35ft; fuselage length, 32ft 
lin; empty weight. 2,017 Ib; gross weight, 
3,000 Ib; max. speed 124 m.p.h.; service ceiling 
at 3,000 Ib weight, 16,000ft; max. range, 222 
n.m. 


Convertawings, inc. 
Zahns Airport, 
Amityville, N.Y. 
Model A or The makers claim 
for this flying test-bed that its successful 
performance has “provided conclusive 
proof that the Quadrotor configuration, 
using a simplified rotor and control system 
in a compact design, is workable, and pro- 
vides the means for a basic improvement 
in the helicopter.” They add that control is 
obtained by a differential thrust between 
the rotors. Complete elimination of cyclic- 


Convertiplane Convertawings 
plan to develop a transport convertiplane 
seating 15-20 passengers and powered by 
Allison T38s, and work is in hand on a 
small two-seater prototype to prove the 
configuration and control system. The 
prototype will have two Boeing 502 gas 
turbines, giving a top speed of 260 m.p.h. 
Conversion will be accomplished by tilting 
the wing and rotor assembly, and running 
take-offs and landings will be possible if 
increased range is required. A forced 
landing could be made with the aircraft 
gliding. 

Doak Aircratt Co. Inc. 
22309 Western Avenue, 
Torrance, Calif. 
Model 16 This extremely interesting 
research vehicle has already made its first 
tethered flight. Designed by Doak for the 
U.S. Army Transportation Research and 
Engineering Command, it has ducted pro- 
pellers at the wing-tips which rotate 
through 90 deg to convert in flight from 


Above and below, Cessna YH-41. 
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vertical take-off and hovering to normal 
flight. Power is provided by a Lycoming 
TS53 shaft turbine. It is stated that the 
entire aircraft remains in a conventional 
horizontal attitude at all times during 
transition. The makers state: “Where air- 
fields are available, the Doak 16 will take 
off and land horizontally as a conventional 
aircraft. Then it can carry extra fuel tanks 
and therefore travel even greater distances, 
since horizontal take-off requires less 
power and enables the airplane to lift more 
weight. The Army sees the Doak 16 
VTOL as a bridge between the helicopter 
and the airplane, combining the best fea- 
tures of both. For reconnaissance, liaison 
and rescue missions the Doak 16 will travel 
farther and faster than the helicopter and 
therefore need not be stationed nearby or 
be transported to within short operating 
distance. Although the Doak 16 1s being 
developed for the U.S. Army, its design 
originated from research in ducted pro- 
pellers for vertical flight privately financed 
by Edmond R. Doak and the Doak Air- 
craft Company, Inc., over a period of 
twenty years. It has more than military 
significance, according to Mr. Doak, who 
stated: ‘Ducted propelled aircraft of this 
type, with vertical take-off and landing, 
long range, and high speed, can provide 
the commercial feeder line service needed 
to carry traffic between the few major 
landing fields along the paths of the big, 
non-stop airliners and the many, smaller, 
outlying cities having no huge, jet-age air- 


ports’. 


Doman Helicopters, inc. 
Danbury, Connecticut. 
LZ-5-2 Bearing the U.S. Army designa- 
tion YH-31, the LZ-5-2 is an eight-seater 
single-rotor helicopter with some uncom- 
mon features, of which the rotor system is 
the most notable. The makers describe the 
rotor in the following terms: “Its mech- 
anical design is completely original; its 
kinetic and aerodynamic design are as 
advanced as any rotor system that has 
been proposed in the world to date. Mech- 
anically, the rotor has hingeless blade 
mounts. The entire blade attachment, hub 
tilting mechanism, controls and transmis- 
sion drive are completely enclosed, sealed 
from dust, dirt and water and automatic- 
ally lubricated with a pressure oil system. 
The tail rotor is of similar construction 
with equal advantages. The hingeless hub 
is mounted on a freely tilting universal or 
gimbal which does not rotate and is 
attached to the non-rotating pylon. The 
fact that the tilting gimbal itself does not 
rotate is a major departure in the Doman 
concept. The drive shaft from the prim- 
ary transmission passes through the centre 
of the rotor (carrying none of the lifting 
load) and a universal joint permits it to 
follow the tilting hub. It then passes into 
a planetary reduction transmission on top 


Below, Doman LZ-5-2. 


Left, Goodyear GA-400R Gizmo. Right, Gyrodyne XRON-1 Rotorcycle. 


of the hub which allows the shaft to run 
at substantially higher than rotor speed. 
Although this particular feature of the high- 
speed shaft is optional, it will probably be 
used on all larger Doman rotor heads. 
The welded steel tube fuselage is covered 
with magnesium alloy sheet, and the 
Lycoming SO-580-A1B engine is installed 
in the nose. Most of the skinning of the 
aircraft is non-structural and may be easily 
removed to convert to the stripped con- 
figuration for greater payload, repair or 
refinishing. The ability to utilize the 
stripped configuration is valuable for 
cargo Operation since it increases the pay- 
load by approximately 20 per cent. For 
shipping or crating, the fuselage may be 
readily disassembled into smaller compon- 
ents. The cabin is easily converted from 
cargo to passenger use in a matter of 
minutes, and there is a very large window 
by each seat. 
@ Rotor diam., 48ft; fuselage length, 38ft; 
empty weight, 3,250 Ib; gross weight, 5,200 
lb; max. continuous speed, 100 m.p.h.; speed 
for best range, 81 m.p.h.; range (standard 
tanks), 486 miles. 


The Goodyear Aircraft 
Corporation 

Akron 15, Ohio. 
GA-400R Gizmo The Gizmo is an 
ultra-light single-seat helicopter designed 
to serve as “either a courier-liaison or tac- 
tical vehicle,” and developed primarily 
for any purpose requiring the transporta- 
tion of one man up to 60 kt. The airframe 
is of welded tubing and is supported by 
steel outrigger tubes on the undercarriage 
skids, which are of aluminium. Power is 
supplied by a production water-cooled, 
two-stroke engine which drives the rotor 
through a belt and pulley arrangement. 
The makers state that the aircraft is cap- 
able of “hovering manceuvres, pattern 
flight, steep turns, high speed, forward 


flight, rolling pull-outs, and other similar 
ions.” 

@ Rotor diam., 20ft; empty weight, 275 Ib; 

gross weight, 475 lb; max. speed, 60 m.p.h.; 

cruising speed, 46 m.p.h. approx.; range, 50 

miles approx. 


Gluhareff Helicopter 
Corporation 

Manhattan Beach, Calif. 
Meg-2 The Meg-2 is a strap-on heli- 
copter and is described as the smallest jet 
helicopter in the world. It has pressure- 
jets located at each blade tip and develop- 
ing 17 lb of thrust apiece. The aircraft is 
said to be able to operate “on cheap pro- 
pane gas and three flashlight batteries.” 
Flight tests have been conducted with the 
device attached to a safety wire. 
@ Rotor diam., 20ft; empty weight, 68 Ib; 
gross weight, 293 Ib; max. speed, 50 m.p.h. 
approx.; cruising speed, 40 m.p.h. approx.; 
range, 25 miles approx.; hovering ceiling, 
4,500ft. 


Gyrodyne Company of 


America, Inc. 
Flowerfield, St. James, 
Long Island, New York. 


XRON-1 Rotorcycle This tiny heli- 
copter is being developed under U.S. Navy 
contract and is seen in its latest form in 
the accompanying photograph. Although 
to date strictly a military project, the 
makers intend eventually to certificate the 
machine with a view to marketing a 
civilian version. Of co-axial configuration, 
the Rotorcycle is powered by a Porsche 
1,600 cc car-type engine but this will 
eventually be replaced by a Porsche speci- 
fically designed for the installation. 

@ Rotor diam., 17ft; fuselage length, 11ft; 
empty weight, 381 Ib; gross weight, 645 Ib; 
max. speed, 72 m.p.h.; cruising speed, 52 
m.p.h.; max. rate of climb at s.L, 945ft/min.; 
service ceiling, 10,400ft; vertical rate of climb 
at s.l, 500ft/min; hovering ceiling out of 
ground effect, 2,800ft; normal range, 23 n.m. 


Doak Model 16 
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Hiller Helicopters 


H-23C Production of this model for 
both U.S. Army and Navy began in 1955, 
and many H-23Cs are used for training at 
Camp Wolters, Texas. The U.S. Navy 
version is designated HTE-2. The civil 
equivalent, which is in world-wide service, 
is the 12C. Accommodation is for three 
people, and the single two-bladed rotor has 
the Hiller “Rotormatic” cyclic-pitch con- 
trol affording very good stability. Recent 
12Cs are powered by the Franklin 
6V-335-B giving 210 h.p. Military H-23Cs 
still have the Franklin 6V4-200-C33 giving 
200 h.p. 

@ Rotor diam., 35ft; length (over rotors), 
40ft 6in; empty weight, 1,737 lb; gross weight, 
2,500 Ib; max. speed at sea level, 87 m.p.h.; 
cruising speed, 71 m.p.h.; cruising range, 104 
miles; service ceiling, 10, S00ft. 


H-23D = This is the latest military ver- 
sion, powered by a Lycoming VO-435-A1C 
giving 250 h.p. The complete transmission 
system has been specifically designed for 
an overhaul life of 1,000 hr. Deliveries 
began last December. Accommodation for 
three and general layout are unchanged. 
@ Rotor diam., 35ft; empty Ib; 
gross weight, 2,700 Ib; max. speed, 95 m.p.h.; 
cruising speed, 82 m.p.h.; cruising aon 205 
miles; hovering ceiling Sort ground effect), 
5,200ft; service ceiling, 13 


Hiller VZ-1E. 


H-32_ = At least eleven H-32s have been 
delivered to Fort Rucker, Alabama, for 
U.S. Army tests of tip-propelled helicop- 
ters, but_no production order has been 
placed. The H-32 is a two-seat machine, 
developed from the Hornet of 1950, with 
two-bladed rotor powered by two 8RJ2B 
ramjets delivering about 45 h.p. each for 
a weight of 13 ib each. An anti-torque 
tail-rotor and horizontal stabilizers are 
fitted. Hiller are also working on the adap- 
tation of turbojets to tip-drive. Advantages 
include simplification of drive system and 
reduction of mechanical complexity and 
cost. The fuselage is made of steel tubing 
and Fibreglas. The U.S. Navy has also 
received three machines designated 
HOE-1. The 8RJ2B is the only ramjet to 
have received C.A.A. certification. 

@ Rotor diam., 23ft Sin; length, 23ft; em 
weight, 544 Ib; gross weight, 1.080 Ib; fuel 
capacity, 50 gal; cruising speed, 60 kt; rate of 
climb at sea level, 700ft/min; service ceiling, 
6,900ft; endurance, 25 min. 


Hiller X-18. 


Hiller YH-32. 


Hiller 12C. 


Hiller 12C. 


XROE-1 Rotorcycle This remarkable 
light-weight machine is reported to have 
behaved very well in the flight tests com- 
pleted last summer, though no production 
contract has yet been placed. Demonstra- 
tions and exhibitions on a world-wide scale 
are being prepared for both military and 
civil purposes. It has a single two-bladed 
rotor and anti-torque rotor powered by a 
Nelson H-59 two-stroke, four-cylinder 
engine giving 40 h.p.; and it can be rapidly 
dismantled and folded for stowage or for 
para-dropping in a container 14ft long and 
27in wide. It was designed for the U.S. 
Marine Corps under Navy contract, 


although the Army has shown interest. 
The rotor, with its stabilizin: izing paddles, and 
the tail rotor can be quickly adjusted to 
give required responses for training or 
operational tasks. 
@ Rotor diam., 18ft 6in; max. length, 
16ft 6in; height, 7ft Sin; empty weight, 270 Ib; 
gross weight (including 60 Ib of miscellaneous 
ae, 526 Ib; max. speed, 70 m.p.h.; 
coment swore. 52 m.p.h.; cruising range, 27 
vering ceiling (out of ground effect 
4, 170k; max. rate of climb at sea Lp 1,130ft 
min; fuel /oil mixture capacity, 2.5 gal. 


VZ-1E Flying Platform The company 
built and flew the first flying platform in 
1955, but are now making the three- 
engined VZ-1E platform for the U.S. Army 
as a ducted fan prototype. Larger and 
more elaborate versions are foreseen. The 
platform in its present version consists of 
a ducted fan of 8ft diameter driven by 
three four-cylinder outboard engines 
delivering 44 h.p. each. One man is carried 
standing on a small platform and control 
is by shifting the man’s weight in direction 
of desired translation. Some stabilizing 
controls are presumed to be fitted; and the 
two prototype machines have four adjust- 
able vanes in the efflux for this purpose. 
Further developments in twin-fan plat- 
forms and flying cranes are projected. 

@ Fan duct diam., 8ft; no other figures have 
been released. 


X-18 Tilt Wing Free-flight tests of a 
6ft-s model of the Hiller tilt wing pro- 
ject have been completed at the NACA 


Hiller XROE-1. 

Langley Field Laboratory, including hover- 
ing and conversions. Results are reported 
to have been good. Construction of the 
full-scale aircraft, based on a Chase 
C-122 fuselage, is nearing completion and 
full tests might begin this year. Two 
Allison T40 turboprops with contraprops 
will provide power, together with a pair of 
steering engines in the tail. The wing will 
tilt between the vertical and flying inci- 
dence; and the fuselage will provide suffi- 
cient space for a full test crew. The X-1 
is under develo nt for Air Research and 
Development Command of U.S.A.F. No 
further details have been released. 
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Hughes Tool Company, 
Aircraft Division 
Culver City, 
Calif. 


f 

Model 269A The Model 269A is a 
development of the 269, simplified and 
cleaned up in several respects. It is a two- 
seater, ultra-light helicopter with a three- 
blade main rotor, the blades being of metal 
construction, A Lycoming O-360 engine is 
installed and has been derated from 180 
h.p. to 160 h.p. for this particular applica- 
tion. There is a neat Plexiglas canopy for 
the pilot and passenger and dual controls 
are optional. The 269A is being developed 
to meet a military requirement, but the 
makers state that the appeal for a simple, 
high-performance helicopter in 

rice class roughly half that of present 
he icopters a, ‘stimulated a lively interest 
in civil circles.’ 
@ Rotor diam., 25ft; empty weight, 890 Ib; 
gross weight, 1 350 Ib; max. speed, 90 m.p.h.; 
cruising speed, m.p.h.; range at cruising 
speed, 150 ~ %, rate of climb, 1,100ft/ 
min; vertical rate of climb, 400ft/min. 
Miscellaneous Hughes Projects The Air- 
craft Division of the Hughes Tool Com- 


Kaman HU2K-1 


y is actively engaged in all phases of 
eavy-lift helicopter research and develop- 
ment and has operated a research vehicle 
of the pressure-jet rotor type (XH-17), 
which has been flown at gross weights of 
46,000 Ib. Design work has been under- 
taken on other large pressure-jet studies. 


Kaman Aircraft Corp. 
Bloomfield, 
Conn. 


HOK-1 = This twin-rotor helicopter bears 
the makers’ designation K-600 and con- 
tinues in production for the U.S. Navy 
and Marine Corps. It has twin two-blade 
intermeshing rotors and twin tail-booms. 
The engine is a Pratt and Whitney 
R-1340-28 of 600 h.p., mounted at the 
rear end of the fuselage at an angle of 
35 deg. Blade pitch is controlled by servo 
. In U.S. Marine Corps service 
HOK-ls are intended for cargo carrying, 
casualty evacuation, search and rescue, 
reconnaissance and personnel transport. 
Normally seats for four are provided. 
The HUK-1 is a Navy version. 
A similar machine is the H-43, being 
ordered in large numbers as the standard 
fire /crash-rescue helicopter of the U.S.A.F. 
The H-43A has an R-1340 engine; the 
H-43B is turbine-driven (picture below). 
@ Rotor diam., 47ft; max. length, 47ft; gross 
weight, 5,800 Ib (normal); gross weight, 
6,800 Ib (max.); max. speed, 110 m.p.h.; hover- 
ing ceiling in ground effect, 12,000ft; normal 
still-air range, 220 miles. 
HU2K-1 The photograph on this page 
depicting the forthcoming HU2K-1 utility 
helicopter shows the very elaborate mock- 
up which has been constructed for the 
U.S. Navy. Kaman have received a Na 
contract to produce “a prototype quantity 
of HU2K-1s powered by the General Elec- 
tric T58 gas turbine. Features of the 
HU2K-1 include four-blade main rotor 
equipped with Kaman “servo flap” control 
system and a retractable undercarriage. 


Below, Kaman H-43B (Lycoming 153 development of HOK-1); right, Kellett K-25. 


Kellett Aircraft Corp. 

P.O. Box 35, Willow Grove, 

Pennsylvania. 

KH-15 This research helicopter dates 
from 1954 and is described as a variable- 
stability test-bed. It is powered by two 
Reaction Motors XLR32 hydrogen per- 
oxide rocket motors, mounted at the tips 
of the two-blade rotor. Its principal func- 
tion, however, is to flight-test a gyro- 
stabilizing system and to demonstrate 
positive dynamic stability without loss of 
control throughout the speed range. 
@ Rotor diam., 18ft; empty weight, 264 Ib; 
gross weight, 610 Ib. 
K-25 The K-25 is a projected converti- 
plane powered with a Lycoming XT53-L-1 
gas turbine. The two rotors measure 
32ft 6in diameter and the undercarriage is 
retractable. (Drawing below.) 


Laskowitz Helicopter Co. 


Projected Convertibles One Laskowitz 
project—the LISCV—is designed for a 
Continental Palas turbine and will have 
a two-blade rotor. A _ two-seater, this 
machine will have a maximum speed of 
215 m.p.h. and a range of about 170 miles. 
The Model L180CV-1 is a larger machine 
with two Westinghouse J34 turbojets. The 
two-blade rotor has a diameter of 104ft and 
weight empty is given as 11,970 lb. Up to 
21 passengers could be carried, and the 
maximum speed is estimated as 450 m.p.h. 
Range is stated to be 270 miles. 


McDonnell Aircraft Corp. 

St. Louis 3, Missouri. 
XV-1 Bearing the makers’ works desig- 
nation Model 82, this 
vertiplane is being jointly developed b 
U.S.A.F., the U. Army and the M 
nell Aircraft Corporation. A speed of 200 
m.p.h. has been achieved by one of the two 
prototypes built. The rotor is driven by 
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Rotorcraft RH-1 Pinwheel. 
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McDonnell-developed pressure-jets at the 
tip of each of the three blades. The pusher 
one is powered by a Continental 
-975-19 piston engine, which also drives 
compressors for the supply of air to the 
pressure jets during “helicopter” flight. 
The machine carries three passengers or 
two stretcher patients and a medical 
attendant in addition to the pilot. The 
pilot and co-pilot/observer sit in tandem 
and dual controls can be fitted. The exit 
doors are jettisonable. A tailplane carry- 
ing tabs is mounted between the two tail 
booms. Two non-retracting skids com- 
prise the landing gear, and the installation 
is unusual in that energy is absorbed 
during a hard landing by yielding, replace- 
able, stainless-steel straps. 
@ Rotor diam., 31ft; overall length, 31ft; 
empty weight, 4,277 lb; gross weight, 5,505 Ib; 
hovering ceiling in ground effect, 7,500ft; 
norma! range, 300 miles. 


Nagler Helicopter Co., Inc. 
Westchester County Airport, 
White Plains, N.Y. 
NH-160 = This is a single-seat ultra-light 
test-bed with coaxial rotors driven by a 
McCulloch 4318 engine of about 70 h.p. 
An unorthodox feature is the 6ft separation 
of the two rotors. 
@ Rotor diam., 20ft 3in; gross weight, 750 Ib; 
max, speed, 90 m.p.h.; vering ceiling in 
ground effect, 6,000ft. 


Omega Aircraft Corporation 

Municipal Airport, 

New Bedford, Mass. 

BS-12 Progress with this interesting 

twin-engined helicopter is reported by Mr. 

B. W. Sznycer, president of the Omega Air- 
craft Corporation, in these terms :— 

“From its beginning, the Omega engineering 

staff which for the first three years of operation 


Omega BS-12. 


consisted only of this writer, set itself an aim to 
design and construct a prototype helicopter, 
which though not constituting any major break- 
through in the art, would fulfil an existing need 
for a ‘workhorse’ type of a utility flying crane 
machine, the primary requisite of which (out- 
side of safety) would be reliability, good payload 
and low initial price. It was this low initial 
price which dictated the size of organization 
and all the procedures which followed during 
the three years development programme. 

“The basic policy of the design was avoiding 
an idea that helicopter economics are directly 
dependent on the ratio of payload to weight 
empty with little consideration given to the 
total cost of operation during the service life 
of the machine. Low development costs, due 
to the small size of the organization, is another 
item which should bring the cost of the machine 
to the level where a real market can be created. 
The extreme care which went into the design 
of the smallest component, and nearly absolute 
accessibility of every unit for inspection and 
replacement, has been proven already during 
the 250 hr testing time to which the aircraft was 
subjected during 1957. 

“For the record, the helicopter left the shop 
at 1.32 p.m., 12/29/56, was flown the same 
day at 3.10 p.m., and has been flying ever since 
without any modifications or changes what- 
soever. This total time included all the vibra- 
tory investigation of the engines and drive 
mechanisms, substantial amount of dynamic 
strain gauge testing, and two complete 100 hr 
tiedown tests, during which period a total of 
154 hr full-throttle runs were made .. . 

“The functioning of the two engines, driving 
one transmission through the system of V-belts 
proved extremely.successful, resulting in a con- 
dition of the engines which was considered 
better than that of normal operational engines 
with the same time. The power splitting and 
synchronization does not require any skill, and 
numerous single-engine flights including land- 
ings were demonstrated. The control system 
proved positive but not nervous, and the air- 
craft can be flown with a certain amount of 
feel without artificial devices, or for that matter 
any hydraulic boosters, control loads being 
extremely light in all conditions of flight. 


Piasecki Type 59-K. 
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McDonnell XV-1. 


“Based on the results of tests to date and the 
good progress made toward C.A.A. certifica- 
tion, the initial production of 10 pilot aircraft 
has been started and is progressing satisfac- 
torily. Needless to say, in the meantime, the 
staff of Omega has grown substantially .. .” 
@ Rotor diam., 39ft; overall length, 39ft 6in; 
empty weight, 3,125 Ib; gross weight, 4,565 Ib; 
best rate of climb, 950ft/min at 53 m.p.h.; 
max. speed, 92.5 m.p.h.; cruising speed, 75 
m.p.h.; hovering ceiling in ground effect, 
4,800ft; service ceiling, 12,400ft; absolute 
ceiling, 13,000ft. 


BS-14 Falcon = The first flight of this new 
helicopter is expected during the summer. 
It will be a two-seat single-engined type of 
extremely simple construction and g 
performance, intended for power-line 
trol, fir. reconnaissance and training. 

Rotor diam., 24ft; empty weight, 1,350 Ib; 

gross weight, 2,000 Ib. 


Piasecki Aircraft Corporation 
Island Road, International 
Airport, Phila. 42, Pa. 
Type 59K A photograph on this page 
shows the mock-up of this most interesting 
VTOL project for the U.S. Army. Ground 
tests are stated to surpass the company’s 
expectations. They were conducted on a 
full-scale, full-power test unit on a strain- 
gauged balance rig mounted on the bed of 
a large trailer truck, and were run to deter- 
mine thrust efficiency, stability and control 
characteristics. The work has been com- 
leted to the satisfaction of the Army 
ransportation Research and Engineering 
Command, and two flying prototypes are 
under construction, well ahead of schedule. 
Ability to travel over any terrain, with 
or without roads, should render the 59K 
valuable as a light utility transport, obser- 
vation platform or weapons carrier. Be- 
cause of its shallow configuration it can 
hug the ground where concealment is desir- 
able, and fly along small ravines, among 
trees or under bridges. The machine will 
be capable of flying high enough to fly over 
the mountainous territory in the United 
States, and forward speeds of over 150 
m.p.h. are envisaged. 


Rotor-Craft Corporation 

Glendale, California. 
RH-1 Pinwheel The latest form of this 
single-seat ultra-light helicopter is shown 
in an accompanying photograph. The two- 
blade rotor is rocket-driven and the tail 
rotor is driven by belt. A hanging control 
is used for cyclic pitch. 

@ Rotor diam., 15ft; overall length, 7ft 6in; 
empty weight, 180 lb; gross weight, over 400 
Ib; max. speed, 80 m.p.h.; hovering ceiling in 
ground effect, 12,000ft; range, 30 miles. 


Skyhook This forthcoming ultra-light 
helicopter attachment is said to weigh less 
than 75 Ib and fit into an “oversize suit- 
case.” Assembly time is stated to be two 
minutes, without tools. 
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Sikorsky Aircraft Division of 
United Aircraft Corporation 

Bridgeport 1, 

Connecticut. 
S-55 Since the first flight of the proto- 
type S-55 in November 1949, this type has 
logged an impressive and ubiquitous record 
as a 12-seat utility helicopter, and is in use 
by Service and civil operators in many 
countries. Designated the H-19 by the 
U.S.A.F. and U.S. Army; the HO4S by 
the U.S. Navy and U.S. Coast Guard; and 
the HRS by the U.S. Marine Corps, the 
machine is usually powered either by a 


(Above) Sikorsky S-60 crane project. (Below and lower right) Sikorsky S-62. 


(Above and right) Sikorsky S-56 (H-37) 


Pratt and Whitney R-1340 or a Wright 
R-1820. The following data apply to the 
S-55 powered by the R-1340:— 

@ Rotor diam., 53ft; fuselage length, 42ft 2in; 
empty weight, 4,920 lb; normal gross weight, 
7,200 Ib; max. speed at s.1., 101 m.p.h.; cruis- 
ing speed, 85 m.p.h.; hovering ceiling with 
ground effect, 2,000ft; normal range, 400 miles. 


S-56 Designed as an assault helicopter 
to the requirements of the U.S. Marine 
Corps, this large twin-engined machine is 
operated by that Service as the HR2S, and 
by the U.S. Army (who are also purchasing 
the type) as the H-37. It is powered by two 
2,000 h.p. Pratt and Whitney R-2800 
Double Wasps, mounted outboard of the 
fuselage on stub wings, and was the first 
twin-engined helicopter to enter military 
service outside the Soviet Union. During 
intensive operational trials with the U.S. 
Marines last year a variety of heavy stores 
were carried (internally and externally), 
and up to 20 combat-equipped troops 
(maximum number of equipped troops is 
quoted as 26) per aircraft, in providing 
“vertical envelopment transport” for a 

Marine division. Price of the Army H-37 
cargo carrier has been quoted as $950,000; 
and modifications suggested to improve the 

payload/range performance include the 
provisi. of a light, fixed undercarriage 
and the eumination of the clamshell doors 
in the nose. 

specialist HR2S variant is the 
Navy’s HR2S-1W, which carries a large 
early-warning radar. Future developments 
of the type being studied by the U.S. Army 
include one powered by four 1,600 h.p. 
Lycoming T55 turbines, and one powered 


(Above) Sikorsky S-55. 
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by two General Electric J85s feeding air 
to pressure-jets at the blade tips. 

@ Rotor diam., 72ft; fuselage length, 
82ft 10in; speed, 150-160 m.p.h.; gross weight, 
26,000 /30,000 Ib; useful load, approximately 
6,000 Ib. 


S-S8 In production both for commercial 
operators and for the U.S. Army, Navy and 
Marine Cotps (whose designations are 
H-34, HSS and HUS respectively), this 
type has been introduced as a larger and 
more powerful successor to the S-55. It is 
powered by a nose-mounted Wright single- 
row Cyclone C9 (similar to the military 
R-1820-84) which delivers 1,525 b.h.p. for 
take-off. Maximum cruise rating of the 
engine is 900 b.h.p. at 2,500 r.p.m. 

The main rotor employs four fully articu- 
lated, all-metal blades which are completely 
interchangeable, and for which durability 


(Above and left) Sikorsky S-58. 


plus immunity from humidity and tem- 
perature extremes are claimed. The design 
incorporates the minimum number of parts 
in an endeavour to provide ease of assem- 
bly, long life and simplified maintenance. 
The four-bladed tail rotor is also of all- 
metal construction, and features a free- 
flapping mounting and servo-control. 

Compared with the S-55, a reduction of 
25 per cent in the number of main-trans- 
mission parts has been achieved. Trans- 
mission accessory drives are provided for 
the hoist, the primary  servo-control 
hydraulic pumps, and the rotor tachometer, 
thus ensuring their operation during auto- 
rotative flight. 

The fuselage is of conventional semi- 

monocoque construction, with non-struc- 
tural clamshell doors giving sood access to 
the engine and accessories. £ trctural pro- 
vision is made for a 5,000 Ib automatic 
touchdown-release cargo sling and a 600 Ib 
hydraulic hoist. With normal load the range 
is 190 miles; an extra, under-floor fuel cell 
increases this to 293 miles, and by carryin 
extra fuel in the cabin a maximum range o 
862 miles can be achieved. 
@ Rotor diam., 56ft; fuselage length, 46ft 9in 
(37ft with tail pylon folded); empty weight, 
7,560 Ib; gross weight, 12,700 lb; max. speed 
at s.L, 130 m.p.h.; cruising speed, 101 m.p.h.; 
hovering ceiling with ground effect, 4,500ft; 
normal range, 190 miles. 


$-60 This design project, accorded until 
recently a relatively low priority in the 
Sikorsky programme, is for a “flying crane” 
helicopter which may be similar in appear- 
ance to the machine sketched on page 399. 
Following an increasing interest in the 
crane-helicopter concept, Mr. Igor Sikor- 
sky has said that, if required, such a 
machine, using S-56 components, could be 
flying within a year. The first step would 
be to take advantage of the tag com- 
ponents of the S-56, and of the Pratt and 
Whitney R-2800s; while a later develop- 
ment would be to install turbine engines. 
This, it is reported, would increase the 
payload by about 1 }tons. 

The crane helicopter, as indicated in the 
sketch, will be much simpler in design 
than current cabin types. The machine will 


¥ 


be essentially a structural body for carrying 
pilots, engines, rotors and hoists. Its miii- 
tary-transport possibilities are obvious and, 
if detachable pods are employed, wide com- 
mercial applications are envisaged. 


S-61 Design features of this current 
Sikorsky project for the U.S. Navy include 
two turbine engines and a flying-boat hull 
with sponsons. It should be capable of 
remaining afloat for indefinite periods fol- 
lowing emergency landings on water. The 
two engines, possibly General Electric 
T58s, are mounted above the 20-passenger 
cabin. Commercial applications, in par- 
ticular for off-shore oil operators, are fore- 
seen. The S-6l’s lifting ability should be 
very much greater than that of the S-58. 


S-62 A combination of turbine power 
and well-proven S-55 components is the 
basis of the design of the S-62 (illustrated 
at the foot of the previous page) which is 
expected to fly this spring. The test pro- 
gramme should be complete this autumn, 
and deliveries are scheduled for one year 
later. Power is provided by a single General 
Electric T58 turboshaft engine of 1,024 
h.p., while the proven components include 
all rotor blades; main and tail rotor heads; 
main, intermediate and tail gearboxes; 
shafting; tail rotor pylons; and portions of 
flight-control and hydraulic systems. 

The machine is designed for amphibious 
operation without flotation gear. The lower 
fuselage is of flying-boat hull shape and is 
watertight, and it has been strengthened 
to permit the aircraft to make landings on 
either water or snow. The main wheels 
can be partially retracted in flight. Equip- 
ment which can be installed includes a 
600 Ib rescue hoist, an external 3,000 Ib 
cargo sling, internal ferry tanks, and a 
4,000 Ib towing attachment. 

Full power will be available up to 
17,000ft. The empty weight of the S-62 
will be 700 Ib less than that of the S-55, 
and the extra power available for high- 
altitude or hot-weather flight is 230 h.p. 
Under all conditions, the payload will be 
approximately 700 Ib greater than that of 
the S-55. 
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Transcendental Aircraft 
Corporation 
Glen Riddle, 


Pennsylvania. 
Model 2. The Transcendental Model 2 
has a three-blade rotor attached at each 
end of its fixed high wing. These rotors 
can be tilted for horizontal or vertical flight. 
The engine is a Lycoming O-435-23 of 
250 h.p., and provision is made for a crew 

two. 

@ Rotor diam., 17ft; em wei 1,600 Ib 
approx.; weight ‘Joaded, fy 


Vertol Aircraft Corporation 

Morton, Pennsylvania. 
H-21 Designated by the U.S. Army as 
the Shawnee, the H-21 continues in pro- 
duction and has been developed into the 
Vertol Model 44 for civilian use, The 
Wright R-1820-103 piston engine is fitted. 
The H-21 is also widely used by the 
U.S.AF. 

In recent months work has been con- 
ducted by the U.S. Army in the arming of 
helicopters, and a standard H-21 has been 
equipped for laying down suppressive fire 
by installing a bracket on the under- 
carriage which carries two 0.30in and two 
0.50in guns as well as several different 
rocket combinations. The initial installa- 
tion mounted eight 3.75in Oerlikon rockets; 
a later installation substituted two rocket 
—, each containing seven 2.5in rockets. 

n addition, this aircraft was also equipped 
with an easily removable 0.30in gun 
mounted in the main cabin doorway, and 
reinforced rifle ports for each of the cabin 
windows. 

@ Rotor diam., 44ft; overall length, 86ft 4in; 
empty weight, 8,600 lb; normal gross weight, 

13,300 lb; max. gross weight, 15,000 Ib; max. 
speed, 140 m.p.h.; hovering ceiling in ground 
effect, 6,100ft; normal range, 400 miles. 


H-21 (Turbine Developments) TwoH-21s 
have been modified for turbine power. One, 
known as the H-21D, is a standard Army 
helicopter having two General Electric T58 


Vertol H-21. 


turboshaft engines and has been developed 
under contract with the U.S. Army and 
the Navy Bureau of Aeronautics. The 
second, called the Vertol 105, has two 
Lycoming T53 turboshaft engines, and is 
owned by the Vertol Aircraft Corporation 
itself. Vertol’s vice president is on record 
as saying that the twin turbines give the 
H-21 a 40 per cent increase in payload and 
an increase in speed of 50 m.p.h. This 
means, he said, that the aircraft could do 
twice as much work in a given period of 
time. The engine installation in the Model 


(Below and right) Vertol 44. 
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105 has been designed as a kit so that the 
twin turbines can replace the single piston 
engine in existing H-21ls with only minor 
modifications to the airframe, and using the 
same engine-mounting attachments. This 
is considered by the company to be a simple 
and comparatively inexpensive way for 
either military or commercial customers to 
increase greatly the utility of their aircraft 
and extend their life. Vertol is prepared to 
offer turbine kits designed around either 
the General Electric or Lycoming engines. 


Model 44 Essentially the Model 44 is 
an improved H-21 ree versions are 
offered: the 44A with a utility/cargo 
interior, including provision for troop 
seats, stretchers, cargo tie-downs, rescue 
hoist, and a cargo sling; the 44B with a 
finished interior and passenger seats for 
airline and commercial charter applica- 
tions; and the 44C for business or private 
owners, with luxury appointments de- 
signed to the purchaser’s custom require- 
ments. 

The all-metal fuselage is of stressed skin, 
semi-monocogue construction, and in- 
corporates a cantilevered cockpit in the 
nose with a generous area of transparent 
panels. Immediately aft of the two-seat 
cockpit is a cabin compartment 20ft long, 
with direct access between the two com- 
partments. The main entrance door is on 
the left side of the fuselage at the aft end 
of the cabin and an additional access (or 
emergency) door is provided at the forward 
end on the right side just aft of the cock- 

it. The fuel tank, with a capacity of 300 
bs. S. gal, is located aft of the cabin com- 
partment, and is separated from the engine 
compartment by a stainless steel bulkhead. 
The engine compartment is located aft of 
the fuel tank. In the forward portion is a 
50 cu ft baggage and mail compartment 
with an external access door. Immediately 


Williams Convertiplane. 


Vertol 76 (in extreme configurations). 


aft of this is the engine; readily removable 
structural doors and a removable structural 
section of keel are provided to permit 
lowering the entire powerplant package as 
a unit for periodic overhaul. 

The 9-cylinder Wright Cyclone radial 
engine (U.S.A.F. designation R-1820-103), 
which develops 1,425 h.p. for take-off, is 
mounted with the drive shaft horizontal 
and projecting forward. A fan mounted on 
the forward side of the engine draws in air 
for cooling purposes through openings in 
the dorsal fin. The air is directed over the 
cylinders of the engine and is discharged 
through two circular openings in the bot- 
tom of the fuselage near the tail. Engine 
torque is transmitted to the rotors through 
a clutch assembly to a central transmission 
located amidships, and thence, by means of 
drive shafting, to reduction transmissions 
located below each rotor hub. 

All flight controls are hydraulically 
actuated. There are no large unbalanced 
forces present in the controls, even with the 
hydraulic system inoperative, thereby 
making it possible for the pilot to fly manu- 
ally with the boost off for extended periods 
without undue fatigue. 

@ Rotor diam., 44ft; overall length, 86ft 4in; 
empty weight (44B), 9,523 Ib; gross weight 
(44B), 14,000 Ib; max. speed, 126 m.p.h.; 
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cruising speed, 101 m.p.h.; max. rate of climb 
at s.l., 1,050ft; hovering ceiling in ground effect, 
5,000ft; hovering ceiling out of ground effect, 
3,500ft; range (with reserves), 315 n.m.; service 
ceiling, 10,600ft. 


New Vertol Type A _ new turbine- 
powered transport helicopter is being 
developed from the Vertol 44. More pas- 
sengers will be accommodated. 


Vertol 76 The foregoing is the comparfy’s 
designation of a tilt-wing VTOL research 
aircraft sponsored by the U.S. Army and 
developed in co-operation with the Office 
of Naval Research. The wing, and two 
counter-rotating propellers, are tilted as a 
unit through a 90 deg arc and may be moved 
to any angle between two extremes for 
short take-off or landing. Two ducted fans 
in the tail provide additional control in 
hovering. The powerplant is a Lycoming 
T53. Pictures appear above. 


Williams 
Dallas, Texas. 


Convertiplane This is a home-built 
convertiplane by J. R. Williams for which 
a maiden flight is planned in the spring. 
Little is known of the aircraft beyond what 
is seen in the accompanying tograph 
of the skeleton. 
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ENGLISH ELectric Aircraft Equipment Division are at the hub 
of a revolution now going on in aircraft electrical systems—the 
switch from D.C. to constant frequency A.C. 

ENGLISH ELeEcTRIC D.C. equipment—generators, invertors, 
motors, actuators—have logged thousands of hours flying ex- 
perience in all parts of the world. 

On the A.C. side we are uniquely placed—not only because we 
are licensed to manufacture the well proved Sundstrand Con- 
stant Speed Alternator Drive Unit, but also because we have 
behind us an organisation unrivalled in the country for its ex- 
perience with complete A.C. power systems. 

The new ENGLISH ELEcTRIC Test and Development Laboratories 
at Bradford are among the finest of their type in the country. 
They have been established to further our activities in the testing 
of equipment under simulated high altitudes and extremes of Alternators 
temperature and climatic conditions. 

Whatever your aircraft electrical problems, large or small, A.C. 
or D.C., why not use our specialist engineering staff and com- 
prehensive test facilities to solve your problem ? 


ELECTRIC 


aircraft equipment 
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ALL HELICOPTERS of British design flying today 
are fitted with Fuel Booster Pumps designed and 
manufactured by SPE. In addition, our equipment 
has already been specified for many of the new 
developments in this type of aircraft. 


Illustrated are two of the pumps now in use—the 
B.P.S Mk. 5 with a rating of 100 g.p.h. at 9.0 Ibs. / 
sq. in. minimum delivery pressure and the smaller 
B.P.14 Mk. 3 rated at 50 g.p.h. with a minimum 
delivery pressure of 5 Ibs. /sq. in. 


Any pump can be supplied with an isolating canister 
enabling the unit to be easily removed without the 
necessity of draining the fuel tank. Radio interfer- 
ence suppression networks can also be built into any 
pump if required. 


Further details of these and other pumps available 
on application. 


COMPANY LTD. 


EDINBURGH AVENUE SLOUGH BUCKS 
Telephone: SLOUGH 23277 Telegrams: PRIMING, SLOUGH 
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RAPIDLY INCREASING 


is the popularity of the reliable bss 
and elegantly shaped Czechoslovak 


467 META-SOKOL 


which is especially suitable for 
sports and touring flying, as well as 


training flying. 
The L40 is an all-metal three-seat ae 
cantilever low-wing monoplane of 
monocoque design, with a perfect : 
aerodynamic shape and a well- 


glazed cockpit which affords an 


excellent view; it is powered by a . 


reliable engine of the world-famous 
trade-mark of Walter-Minor 4-Ili of 
105 h.p. 


Further technical data 


will gladly be supplied together 
with a detailed offer. 


Write to: 


OMNIPOL LIMITED 


PRAHA — CZECHOSLOVAKIA 
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Straight and Level 


HE journal of the British Air Line 
Pilots Association, The Log, com- 
plains about the way airline crews 
are “subjected to the rigours of a Press 
conference” after an accident. 

Why cannot the crews concerned just 
refuse point-blank to give a Press 
conference? 

I am, incidentally, interested to see 
that The Log takes up the cudgels 
(which I wielded a few weeks ago) about 
rearward-facing seats. After airing the 
pros and cons, “Aerius” says: “Let 
B.A.L.P.A. insist that the rearward- 
facing seat be made mandatory next 
year in all aircraft in which it can 
sensibly be fitted.” 


@ Working himself out of a job has 
always been the spectre haunting the 
good old British employee. Only the 
other day I read of trouble in a drawing 
office because a firm introduced a 
powered  pencil-sharpener, which 
doubtless threatened the livelihood of 
thousands. 

Somehow the world’s airline aircrew 
unions seem to have missed out in the 
great crusade to keep their members 
employed. If one accepts the venerable 
Handley Page 42 (Western route con- 
figuration) as a good basic standard, it 
follows that, allowing for the same num- 
ber of crew-members per unit of work 
performed (ton-miles per hour), the 
Boeing 707-428 as bought by B.O.A.C. 
should have 70.8 pilots, 35.4 radio offi- 
cers and 70.8 stewards. This unfortun- 
ately just exceeds the total number of 
people for whom seats can be found on 
board. 


@ It is surprising how much you can 
usually improve an airframe if you really 
pay attention to detail. From the struc- 
tural aspect the Comet 4 will probably 
always be regarded as a classic, while 
the Learstar forms an object-lessen in 
the reduction of drag. But one has to 
study the great Douglas family to see 
the process of evolution at its best. 
There is little doubt that, in the DC-7C, 
Douglas have almost reached the mini- 
mum drag for any practicable 139,000-Ib 
piston-engined aircraft. In fact, its total 
equivalent drag at typical cruising con- 
ditions is the same as that of a 23in- 
diameter rod, of length equal to the 
wing-span, pulled sideways through the 
air. All DC-7s are stressed for use of 
the main undercarriage units as air 
brakes at all speeds up to a 261 kt indi- 
cated speed limit. The equivalent flat- 
plate drag of these units comes to 
27 sq ft—three square feet more than 
all the rest of the aircraft. 


@ Russians are usually good talkers. 
The other day I was passing the time of 
day with one, and I was mistaken 
enough to pull his leg a bit. “How,” I 


said, “do you explain the fact that your 
aeroplanes are designated according to 
who led the design team? Didn’t the 
Stalin cult of the individual receive the 
official phase-out?” 

“Ah,” came the reply, “if you take the 
trouble to think about it you will see 
that it is the logical way. All the earliest 
aeroplanes were known by who designed 
them. It was only when private com- 
panies were formed .. .” 


@ This photograph may stimulate the 
memories of many of my older readers. 
The letters are black, roughly 6ft high, 
and they are painted on a great grey 
British hull. 


It is not what you thought, but a small 
bit of H.M.S. Victorious, the Royal 
Navy’s most up-to-date carrier and the 
only one outside the U.S. Navy with a 
fully angled deck. The original R.38, 
the famous, ill-fated, airship, appar- 
ently never carried her designation at all, 
although I am open to correction. 

As a matter of interest, Victorious 
could have carried the original R.38 
quite neatly as deck cargo: her flight 
deck is 750ft by well over 100ft, and the 
airship measured 699ft overall by 
85ft 6in diameter. 


@ Speaking before the U.S. Senate 
recently, Mr. T. G. Lanphier, a v-p. of 
Convair, said that emphasis on the anti 
(the anti-missile missile system) was far 
less than it ought to be and was only 
“1/150th of the effort” which Convair 
was directing on the Atlas ICBM. 

People often say things like this, and 
I’m not sure quite what such statements 
mean. Presumably Mr. Lanphier was 
using as an index of emphasis the num- 
ber of people working on the project 
... Or the rate at which money was being 
injected . . . or square feet of plant area. 
Doubtless he would be perturbed to 
know that the emphasis being placed on 
Pan American’s first interplanetary ser- 
vice is almost nothing: men and money 
only start to reach astronomical figures 
when the things they design attain the 
hardware stage. 


@ How narrow is the margin in aviation 
between disaster and success? One 
doesn’t want to be morbid about this, 
but I doubt whether there is one suc- 
cessful managing director, be he manu- 


facturer or operator, here or in America, 
who has not been badly disturbed at 
one time or another by a near-catas- 
trophe. When disasters do strike, we 
should not be too hasty in ing cause 
for condemnation or reproof. 

These recent words of an airline 
managing director perhaps best express 
what I am trying to say :— 

“Safe flying is a combination of great 
care and luck. The great care can be 
maintained but the good luck can run out. 
You know that some time an accident might 
happen after a long record of safety. Touch 
wood, cross your fingers, hope your hardest 
—and then it happens. . . .” 


@ One of the most respected captains 
of the British aircraft industry, Sir Roy 
Dobson, said something at the Avro 504 
reunion (he is managing director of A. V. 
Roe) which made me think. He re- 
marked, in so many words, that Britain 
should invest public money in the super- 
sonic transport “in the interests of 
national prestige.” 

I feel sure Sir Roy will agree with 
me that prestige, like the accolade, is 
something you can’t buy. Enduring 
prestige is the incidental result of pro- 
ducing sought-after aeroplanes, like 
DC-6s, Constellations, Viscounts or 
Hunters. Supersonic transports will, 
one of these days, be sought after; and 
if Britain has a good one to offer it will 
bring her prestige. Avro have the inside 
track in the supersonic-transport field; 
but I think that prestige may be an 
unsuitable pacemaker. 


@ There is no doubt that the nuclear- 
powered aeroplane poses some of the 
sternest design challenges which air- 
craft engineers have ever had to meet. 
In fact the U.S. Air Force, who know 
much, much more about this field than 
anybody else—for the simple reason 
that they have spent much more money 
on it than anybody else—have repeat- 
edly stretched out their WS-125A 
nuclear bomber programme until some 
Senators, and possibly some people at 
Convair (Fort Worth) and Lockheed 
(Georgia), are wondering whether any- 
thing will ever get into the air at all. One 
thing seems pretty clear: the long-term 
job is the propulsion system, not the 
airframe; so I do not agree with the 
sages who seriously believe that America 
could fly a nuclear B-52 or P6M (or 
Princess) in a couple of years. 


@® “The Duke of Edinburgh .. . piloted 
his own aircraft to Wildenrath airfield 
and was 13 minutes late owing to bad 
visibility.”—Daily Telegraph, March 12. 
“Prince Philip, who was himself at the 
controls of the four-engined Heron, had 
made a slight detour because it was such 
a fine, sunny morning. He arrived 13 
minutes late.”—Daily Mail, same day. 
RoGER Bacon 
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CORRESPONDENCE 


The Editor of “Flight” is not necessarily in agreement with the views expressed by correspondents in these columns. 


R.A.F. Navigator Shortage 


HE Air Minister has stated that the R.A.F. is having difficul 

in recruiting sufficient navigators and that “this is worrying. 
At first “7 this might appear to be a surprising state of affairs 
in view of the good status and pay accorded to navigators in the 
R.A.F. I suggest that a major reason for the shortage of navigators 
is this. 

At the conclusion of his period of service in the R.A.F. the 
pilot, if he wishes to continue flying, can with reasonable certainty 
look forward to a highly paid career in civil aviation extending to 
the age of approximately fifty, followed by an adequate pension. 

No such prospect is open to the navigator leaving the R.A.F. 
B.O.A.C, have recruited only one navigating officer in the last ten 
years and have followed a vacillating policy concerning the reten- 
tion of those recruited in the 1945-47 period. The independents 
have a better record, but naturally their manpower requirements 
are small. 

And, of course, the policy of the civil pilot’s organization is now 
that of removing ultimately all other categories from the flight 
deck of civil aircraft. 

The remedy for the R.A.F.’s shortage is obvious. 

Edgware, Mddx. E. P. 


Prop-Jet with Jet Emphasis 


HAT a remarkable aircraft the Tu-114 is. In a flight of 
fancy I tried to account for its performance. Supposing such 
an aircraft could be fitted with a clutch and two position gear 
(engage or neutral) in the reduction gear assembly. The follow- 
ing possibilities seem to accrue :— 
(1) Engage airscrews for ea, giving shortest run and 
quietest operation for available e.h.p. 
(2) Disengage airscrews and feather for optimum speed, altitude 
and economy, without facing the difficulty of supersonic airscrews. 
(3) Engage airscrews for quiet, short landing, reverse airscrews 
on touching down. No thrust reversal problem here. 
Are there any difficulties which would outweigh the more 
obvious advantages of such a system? 
Hounslow, Middx. E. HALL. 


Technicians’ Status in America 


OUR correspondent P. R. Payne (January 24) has so confused 

and befuddled the subject under discussion that it is now more 
suited to the popular Press than to a technical publication. My 
remarks were clearly confined to office and personnel conditions 
only, as had been the previous correspondence on this subject, 
both from Britain and Canada. 

The draft of my original letter (November 15) was shown to a 
number of my American office colleagues and they were asked to 
give their candid comments and to verify the statements I had 
made. Although they have, between them, experience in just 
about every American aircraft company all over the country, only 
one or two dissenting comments were made, and the draft was 
corrected to take care of them. 

Mr. Payne’s letter contains some very misleading statements, 
and in order to clarify them I find it distasteful, but necessary, to 
follow him out of the realm of aviation. 

It will come as a great shock to the American inhabitants of the 
other 47 States to read his inference that California is the only 
norm by which to judge America and Americans. The term 
“New England” seems to have confused him, and if he had lived 
and worked in the North-Eastern section of the United States he 
would have realized that the inhabitants, conditions and ideo- 
logies are as 100 per cent here as those in California. 

Mr. Payne was in Columbus, Ohio, for five days, yet he pre- 
sumes to judge it and its people, and vows he would rather die 
than live there. This attitude reminds one of those North 
Americans—stock cartoon-and-joke figures—who “do” Europe 
in two weeks, and then consider themselves informed enough to 
proclaim on any European topic. Whilst it is true that I have 
lived in Montreal for 18 months and in only three of the Eastern 
States during the last five years, Mr. Payne during his 18 month 
stay has not lived beyond the confines of Southern Ontario, nor 
worked other than in a company which forms part of a British 
group. To form a reliable opinion of a people it is necessary not 
only to work with them, but also to live and work in the same way 
that they do, and in their surroundings. 

In his reference to Montreal Mr. Payne shows that he has no 
first-hand knowledge of the city and its people. He has obviously 
listened to the Ontario politicians and Press statements that the 
French-speaking part of Canada is all things abhorrent, whereas 
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I and almost all foreigners, British, American, European and 
Canadians from other provinces, have found life there to be most 
enjoyable with the bilingual French-speaking people who show 
more than warm hearts towards those who try to speak their tongue 
now and again. Having lived so congenially in Montreal, which 
to him is “more foreign than Paris, France,” his reference to 
include me among his “malcontents and social misfits” is plainly 
humorous. 

Finally, few people will agree with his philosophy “It is a good 
principle never to agitate for improvements, get out and go where 
the improvements exist.” If mankind had always lived by this 
standard, time would have stood still and we would all have 
remained cavemen, for someone, somewhere, has to see the need 
for improvements before they can exist. 
Newtown, Conn., U.S.A. 


Idealism 


I WOULD like to comment on Roger Bacon’s statement in 
“Straight and Level” of your March 7 issue, in which he says 
that he is sure there is no place for idealists in the modern aircraft 
industry. 

Aviation is such a fascinating subject that I am sure each issue of 
Flight could easily be ten times the size. It seems a pity, therefore, 
that valuable space should be wasted with meaningless, homespun 
philosophy. 

If there had never been any idealists connected with aviation, 
there would never have been any aeroplanes and there will cer- 
tainly be no more good ones unless quite a few idealists have quite 
a lot to say in the matter. 

Any great man, whether he is in aviation, politics or the Arts 
must also be an idealist, otherwise he would not be great. 

London, S.W.7. EpwarbD LESLIE. 


Unsung Heroes of 1914-18 


I SEE Quentin Reynolds has written a book about combats of the 
air war of 1914-18. I hope this effort will inspire a British 
writer to give a detailed account of the 50 (or more) victories of 
Major L. G. Hawker, V.C., who was killed by Richthofen on 
November 23, 1916, when flying a de Havilland D.H.2 single- 
seater pusher fighter. Major Hawker’s victories were all achieved 
without a synchronized machine gun and at a time when there 
were many peculiar types of German aircraft in small numbers 
flying along the Western Front. 

I have often wondered why the air fights of Capt. A. W. 
Beauchamp-Procter, V.C. (54 victories), have never So y 
described; and those of W/C. Raymond Collishaw (now A.V-M. 
retd.) who had 68 victories to his credit (perhaps he will oblige 
one day?). 

Another not-so-famous fighter pilot of the 1914-18 war was W/C. 
Staton, who shot down 2/ German aircraft while serving in the 
R.F.C. So far only a brief reference has been made to him, by 

Forrester in his fine book Fly for Your Life, the story of 
W/C. R. S. Tuck, D.S.O., D.F.C. and two Bars. Perhaps 
Forrester will write “Big Bill” Staton’s story—I wish he would. 
Birmingham, 14. Maurice AUSTIN. 


EDMUND J. WEISs. 


FORTHCOMING EVENTS 


Mar. 21. Institute of Navigation: “The Effective Utilization of 
Airspace,”’ by E. Dickie. 
Mar. 24-27. Se Society's Exhibition, Halls London. 
. R.Ae.S.: Graduates’ and Students’ Section: A.G.M. 
27. R.Ae.S.: The Thirteenth British y HF Lecture: 
“Why Airlines are Hard to Please,” | B. S. Shenstone. 
Mor. 27-28. Institution of Electrical Engineers: adio and Telecom- 


munications Section: Convention on Radio Navaids. 
April 5. British “Problems of Handling 
Large Missiles,’ lor. 


April 10. R.Ae.S.: Main Lecture: “Guided eapons,”’ by R. 
Aprit ‘it. Helicopter Association: “Powered Lift Systeme, 
Charles H. Zimmerman. 


R.AeS. Fixtures (to A 

Mar. 2 Soaieases, A A Talk on Astronomy, by M. W. Ovenden. 
Mor. 25, tn A.G.M. and Presidential Address. i. 26, Hotfield, 
“Civil Airworthiness and the Air Registration Board,” by R. E. Harding- 
hom; Preston, ‘‘American Production Methods,” by A. W. Turner. Mar. 
27, Bristol, A.G.M. ard Film Show; Glasgow, “Application of Electronic 
Control Techniques to Aircraft.” il 1, Boscombe Aircraft 
Accident Invest gation.” by E. L. Ripley. April 2, Weybri “The 
Future of Nuclear Propulsion,” by Rear- a Sir toverd ebbeck. 
hort 16, London Airport, “Titanium,” by H. W. Shaw; Preston, Annual 
Generol Meeting. April 23, Leicester, A.G.M. April 30, Weybridge, 
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This Blackburn cutaway 
drawing clarifies the 
principal mechanical de- 
tails of the Palouste air 
compressor unit. Like 
other “first generation” 
Blackburn - Turboméca 
engines, it has a single- 
ided compressor driven 
by a two-stage turbine. 
A unique feature of the 
original French design is 
the truly annular com- 
bustion chamber, fed 
with fuel from radiol 
holes in the main drive 
shaft to the compressor. 


BLACKBURN- 
TURBOMECA 


A Progress Report on an Integrated Range of Small Turbines 


historical and technical survey of the development by the 
Engine Division of Blackburn and General Aircraft, Ltd., 
of Brough, East Yorkshire, of a range of inter-related gas turbine 
werplants based on designs by the Société Turboméca of 
Seeder France. Since that time the Blackburn-Turboméca family 
has been adversely affected by cancellations or reductions in 
British military helicopter orders; but, when viewed as a whole, 
remarkable progress has been made and commercial success can 
now be foreseen in an exceedingly diverse range of fields. 

It may be remembered that the Blackburn family of small 
turbine engines originally stemmed from the French Palas turbo- 
jet. With suitable modifications, this unit forms the gas-generator 
portion for a variety of Blackburn turboshaft, free-turbine and 
air-compressor units. As we outlined in the issue already men- 
tioned, Blackburn’s acquisition of the Turboméca licence in 
October 1952 was the prelude to a lengthy period of basic 
redesign and improvement of the original French conceptions. 
Common components were evolved for a complete 400/450 h.p. 
range of engines (the Palouste, although emp! ying similar parts, 
has a basic rating of some 350 h.p.); the front end was redesigned 
to incorporate ten accessory-drive pads and a bifurcated intake; 
and new materials, including Nimonic 90 turbine rotors and 
Nimonic 75 canware, were introduced to permit an increase in 
gas temperature and performance. 

From the viewpoint of aircraft propulsion, the only unit of the 
range at present conducting much flying is the Palouste air- 
compressor, which powers the Fairey Ultra-Light helicopter. 
Development of this aircraft to full certification is proceeding as 
a private venture by Fairey Aviation; the Palouste powerplant 
has virtually completed its development and is proving a most 
reliable and satisfactory unit. Another helicopter flying on Black- 


ik our issue of June 3, 1955, we published a comprehensive 
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burn turbine power is an experimental Kaman tip-drive machine 
in which a free-turbine Blackburn Turmo drives a Boeing com- 
pressor feeding air to the tips of the rotor bleeds. Twin Turmos 
are fitted to the hub-driven Kaman K-600 (HOK-1 derivative). 
Probably a much more important application of the Turmo is the 
new Saro 531 which is virtually a scaled-up Skeeter with five seats 
and a much higher performance. Saunders-Roe have been 
developing this helicopter with remarkable rapidity, and it is 
hoped to have an example flying at the S.B.A.C. display in 
September. 

For propulsion of fixed-wing aeroplanes, Blackburn can offer 
the free-turbine Turmo and the single-shaft Artouste. The latter 
has already been built in quantity by Turboméca for the Sud- 
Aviation Alouette helicopter and it has been rumoured that Air 
Service Training, Ltd., may build a British version of the Alouette 
using a Blackburn-built engine. It is worth noting in this regard 
that the Blackburn engine can give up to 475 h.p., and should 
therefore be able to put a constant 400 h.p. into the Alouette 
rotor head under all operational conditions—a valuable asset. 

One of the company’s most important sources of aeronautical 
business at the moment concerns the design and manufacture of 
what are variously described as A.P.U.s (auxiliary power unit) 
or A.A.P.P.s (airborne auxiliary powerplant). One of the first 
A.A.P.P.s to be evolved was an Artouste 510 coupled to a variety 
of airframe accessory units within a cylindrical container pro- 
vided with air cooling ports at either end. From this basic unit 
have been evolved a variety of powerplants, some of which have 
an air-bleed manifold and can thus deliver shaft-power or com- 
pressed air separately or concurrently. ; 

Large and high-flying aircraft of the Royal Air Force—the 
type or types may not be specified—will be equipped with these 
versatile Artouste A.A.P.P.s as standard equipment. Each unit 
will be coupled to a large alternator to provide major electrical 
power at all altitudes, and in addition an air bleed pipe will feed 
compressed air to low-pressure air-turbine starters on the main 
aircraft powerplants for in-flight starting purposes. Details of 
the operational performance of these A.A.P.P.s may not be pub- 
lished but they are intended for operation up to very high alti- 
tudes. Published sea-level figures for the Artouste 510 A.A.P.P. 
include the following choice of maximum-continuous output: zero 
shaft-power plus 2.5 lb/sec air at 3.72 pressure ratio (consumption 
315 Ib/hr); 190 b.h.p. plus 1.4 lb/sec air at 4.00 pressure ratio 
(consumption 340 lb/hr). Exclusive of the alternator and ducting, 
the unit weighs approximately 338 Ib. An order has also been 
signed with Canadair, Ltd., for the supply of a somewhat different 
type of A.A.P.P. for the forthcoming CL-44 transport. This 
Britannia-derived long-range aircraft will be powered by four 
Rolls-Royce Tyne engines, and auxiliary power supplies both in 
the air and on the ground will be provided by the inbuilt 
Blackburn unit. 

An even more extensive market can be seen for ground auxiliary 
power units. Non-aeronautical applications include marine, 

industrial and Service fields, one of the largest units being a 


Palouste air-compressor unit ready for installation in a Mk 2A trolley 
for the Royal Navy. A photograph of a trolley appears overleof. 
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(Right) A Mk 2A air-starter 
trolley is inspected by Mr. K. 
Stephenson, assistant works 
manager (engines), and Mr. 
J. Hall, manager, experi- 
mental deportment. This 
trolley is used by Blackburn's 
aircraft division for start- 
ing the de Havilland Gyron 
Juniors of the NA.39. 


(Left) Production Palouste 
air-compressors intended for 
installation in Jowett-built 
2A trolleys. 


BLACKBURN-TURBOMECA... 


Turmo coupled to a D.C. generator to form a set rated at 250 kW. 
For aircraft-servicing purposes Blackburn have developed a self- 
contained “package” unit which can supply A.C. or D.C. electric 
current, low- or high-pressure pneumatic power, hydraulic power 
or a vacuum. This pack weighs about 1,650 lb and can con- 
veniently be mounted on a vehicle chassis (Blackburn illustrate 
the Land-Rover). 

A typical example of a modern weapon system needing a ground- 
servicing unit is provided by the Avro CF-105 Arrow supersonic 
intercepter (Flight, October 25, 1957). Although no details of the 
equipment carried by the Arrow may be published, it can be 
stated that Blackburn have developed a special servicing unit for 
providing properly conditioned air to the various airborne elec- 
tronic systems of the Arrow in order to keep them within their 
specified limits of ambient conditions over the extreme range of 
temperatures encountered within the Dominion. 

Looking ahead, Blackburn are keenly aware of the fact that the 
large and advanced jet transports forming the next generation of 
airline equipment will require ground-servicing units of greater 
capacity than any previously used by airline operators. In the 
U.S.A. in particular, this potential demand promises to be met 
by a wide variety of servicing devices intended to provide ground 
air-conditioning, accessory power, engine-starting services, ground 
checking supplies for the aircraft systems and provision for moving 
the aircraft with the main powerplants inoperative. Blackburn 
are keenly interested in producing comprehensive ground-ser- 
vicing units for such aircraft as the VC-10 and D.H.121, and feel 
that their experience in the fields of both engines and aircraft 
would place them in a strong position in such an enterprise. 

At present the company are in full production for the Royal 
Navy with a wheeled trolley containing a Palouste air-compressor 
providing a source of low-pressure air for starting the gas turbines 
of combat aircraft. An essentially similar unit is also being pro- 
duced in the form of a streamlined pod which can be air-lifted to 
enable the same aircraft to fly ashore and still remain self-sufficient. 

A photograph on page 405 depicts the Palouste power unit 
itself. The bare engine, which is generally identical with that 
fitted to the Fairey Ultra-Light helicopter, is approximately 33.5in 
long, 21.4in in maximum diameter and some 204 Ib in weight. 
Like other units in the Blackburn range, it can be started by any 
of a variety of means, including hand-cranking (Flight found 
hand-starting much easier than on another type of gas turbine 
of much lower power), and the unit is cleared to burn petrol, 


ship’s diesel fuel and all grades of kerosine used in gas turbines. 


complete er unit is flexibly mounted on a three-wheeled 
chassis produced by Jowett Cars, Ltd., a Blackburn subsidiary. 
The production trolley, which is designated Mk 2A, feeds its air 
through a continuous hose permanently coupled to the air-com- 
pressor and stowed in a com mt on top of the trolley. Air 
is taken in through a silenced intake above the tow-bar and the 
efflux issues from large upturned louvres at the opposite end. 
The complete trolley is approximately 119in long, 49in wide and 
37.5in high; the weight is roughly 1,800 Ib. It is entirely self- 
contained. Hand-cranking can bring the engine up to idling 
speed in a few seconds, after which an automatic cycle takes the 
unit up to a maximum r.p.m. of some 34,000, opens the valve to 
the delivery hose, supplies air for the required period and then 
shuts the unit down. Delivery is 2.71 lb/sec at a pressure ratio 
of 3.88, i.e., a gauge pressure of some 45 Ib/sq in. Production 
units are being cleared to accomplish 2,000 complete starting 
cycles without overhaul (or 500 hr general running-time). 

A photograph of the airborne starter pod was published in our 
issue of September 13 last, page 441. This unit weighs only about 
970 lb complete with its retractable tricycle undercarriage, and 
it can be fitted to standard external stores pylons. 

Developments in the U.S.A. have been directed towards making 
provision for air supplies at greater pressures, and Blackburn 
have evolved a high-pressure Palouste giving a delivery at 
75 Ib/sq in. It consists essentially of a basic Palouste to which 
has been added a mechanically driven centrifugal supercharger 
(actually that designed for the Blackburn Grenadier piston engine) 
forming a second stage in series with the feed from the original 
air-bleed manifold. The added impeller increases the overall length 
to some 45.5in and the weight to about 250 Ib; for an almost 
unchanged fuel consumption, of some 320 Ib/hr, a delivery of 
2.3 Ib/sec can be sustained at a pressure ratio of 5.4. Blackburn 
state that a further version can be made available with a pressure 
ratio of 8.0. 

This compound unit leads naturally to consideration of Black- 
burn’s latest engine which forms an interesting parallel to the 
new range of units devel by Turboméca and described in 
our world aero-enyine review issue of July 26 last. Designated 
A.129, this new engine continues the standardization inherent in 
the Blackburn family by employing a virtually unchanged central 
portion. On the front, however, has been added a two-stage 
transonic axial compressor (a unit which happened to have been 
developed for other purposes and which fitted Blackburn’s 
em admirably) and the increased shaft-power is pro- 
vided for by the addition of an extra turbine stage. ese changes 
are shown in schematic form in the diagram below. 

Blackburn expect to run the prototype A.129 later this year 
and the company are prepared to release some basic figures for 
estimated performance. Operating at a pressure ratio of 6.35, 
the new engine will have a maximum rating of 950 s.h.p. with 
the corresponding specific consumption calculated at the com- 
petitive value of 0.66; at 850 h.p. the consumption curve rises 
to the level of about 0.77. With a reduction gearbox, as shown 
in the diagram, the dry weight is expected to be about 390 Ib. 
Blackburn are = the new engine as a private venture, and 
it is expected that it will form the progenitor of a complete new 
family of engines in the 1,000 h.p. class. 


Schematic longi- 
tudinal section of 
the new Blackburn 


A.129 engine. Shad- 


ing shows the ap- 
proximate location of 
the added transonic 


| 


axial compressor 
stages and extra tur- 


bine stage. A rear- 
drive thox is 
indicated. 
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put an end to * 


As recently the dangers of landing skids a : 


Goodyear offer the choice between two new 
systems which prevent wheel locking and excessive tyre 


dem onstrated wear, and guard against dangerous tyre bursts. 


Skid Warning System Warns the pilot the moment 


at our the rotation of any tyre begins to drop at an abnormal rate. iy, 
The pulsating of a button mounted on the brake pedal tells him ss 


to ease up on his brake pressure. Easily fitted to existing 


Wallasey aircraft without major modifications. | 


Anti-Skid System Automatically senses any impending 
skid, releases brake pressure instantly and re-applies it 


factory immediately the danger is past. Positively protects against wheel ‘ 
locking and relieves the pilot from the necessity of under-braking a: 
to prevent skidding. hae 


For both systems there are the alternatives of electrical 
or electro-mechanical detection. Goodyear engineers will gladly a 
provide further information. 


tyres - wheels - Brakes & Associated Equipment 
pRoDUCTS 


THE GOODYEAR TYRE & RUBBER COMPANY (G.B.) LTD., AVIATION DIVISION, WOLVERHAMPTON 
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angular motion faithfully transmitted 


@ Light Series Universal Joints are available in 

special designs for aircraft use, made in light 
alloy to Spec. L.40 anodised, with hardened ground 
steel trunnion pins, cadmium plated. They are 
designed with shank diameters to suit bore of stand- 
ard aircraft tube and will withstand moderate ten- 
sion or compression loads. Made in a wide range of 
sizes, they can be supplied with covers as required. 


Patent Universal ball 

Joint combines high 
load capacity, simplicity of 
design and 92-98% efficiency. 
(N.P.L. certified.) 


Hooke’s Type Universal joint 
is suitable for high speeds 
and is inexpensive to fit. 


Grease Retaining 
Covers are available for 
all types and sizes of joints. 


Air Ministry Gauge Test House Authority 89755/31 


THE MOLLART ENGINEERING CO. LTD. 
KINGSTON BY-PASS - SURBITON - SURREY - ENGLAND 
TELEPHONE: ELMBRIDGE 0033-7 (S lines) TELEGRAMS: PRECISION, SURBITON 


An entirely new, comprehensive, 
authoritative reference book 


Helicopters 


Autogyros 
of the World 


by P. M. LAMBERMONT 
with ANTHONY PIRIE 


Designed to provide a catalogue of the world’s 
helicopters and autogyros, past and present. The 
products of twenty-two nations are dealt with. 
Approximately 170 manufacturers and over 425 
machines, some still on the drawing board, are 
included. The technical details of each machine 
are given in tabular form. 

256 pages, 64 pages of illustrations, 30/- net. 


To be published on April 23 
CASSELL 


HAVE YOU PRODUCTIVE 
CAPACITY STANDING IDLE? 


DO YOU WANT TO KNOW 
WHO CAN MANUFACTURE 
FOR YOU? 


YES! 


THEN OUR ORGANIZATION 
CAN SOLVE YOUR PROBLEMS 


| consult:— 


PRODUCTION SERVICE 


BOURNEMOUTH * HAMPSHIRE - ENGLAND 
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IT CAN BE INFLATED AND READY FOR 
USE WITHIN 20 SECONDS. 


IT CAN BE OPERATED BY ONE PERSON. 


IT CAN BE ERECTED AND USED WITHOUT 
TRAINED PERSONNEL. 


iT 18 ROBUST IN FACT AS WELL AS IN 
APPEARANCE, 


iT 1S COMPACT AND EASILY STOWED. 


... Offers the quickest 
means of evacuating 
personnel from aircraft 


ELLIOT ESCAPE CHUTES are now available in various sizes from 
14’ to 30’ 6” in length, suitable for a wide range of passenger 
aircraft. A.R.B. approval pending. 

As sole Marketing Agents for ELLIOT EQUIPMENT LIMITED, we 
shall be glad to discuss your requirements without obligation. 


BROTHERS & CO. LTD. 


(SURVIVAL EQUIPMENT DIVISION) 


Head Office CORYS’ BUILDINGS, CARDIFF 
Telephone : 31141 Telegrams : Cory, Cardiff Telex : 49-300 


U.K. Enquiries 8 GREAT TOWER STREET, E.C.3. 
Telephone : MANsion House 3477 Telegrams : Cory Easphone London Telex : 28498-9 
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British Plastics Year 
Book records yearly 
the many changes in 
the plastics industry. 
Over 8,000 revisions 
made this year. 


British Plastics Year Book 1958 


Whether you buy or sell plastics, make or use the 
industry’s machinery or equipment, the revised and 
completely up-to-date 1958 edition will prove invalu- 
able to your work. Here, carefully arranged and 
indexed is all the general and technical information 
you need to answer the daily problems concerning the 
plastics industry. 

Includes materials, products, nt and equipment; 
names and addresses, details of new companies, the 
year’s patents—and a wealth of other essential data. 


816 pp... 8 sections . . . Over 30,000 entries 
from leading booksellers 42s. net by post 43s 9d 
Published for “British Plastics’’ by 


lliffe & Sons Ltd., Dorset House, Stamford St., London S.E.1 


PASSENGER. & CREW SEATING 
UPHOLSTERY & LOOSE 
FOAM RUBBER & MOULDED HAIN’ FRLLINGS 
* FLOOR COVERINGS—TEXTILE EQUIPMENT 
“KARGO-PAK” FREIGHT CONTAINER 


LATEX PHOLSTERY. LTD. 


THE LEADING SPECIALISTS 
LONSDALE ROAD. LONDON, | 


BAYSWATER 6262/5 


Since the early days of the first World War, 
British Thomson-Houston fas specialised in 
equipment for aitéraft. The experience gained 
over many years is incorporated in the design, 
development, and manufacture of complete 
electric power systems, ignition systems, 
engine-starting systems, and all associated 
components. 


_ BRITISH THOMSON-HOUSTON 

THE BRITISH THOMSON-HOUSTON COMPANY LTD... 
COVENTRY, ENCLANO " Member of the AE! group of companies 


Development of the Guided 
Missile 
By KENNETH W. GATLAND, F.R.A.S. 


Presents factually all the main information now available on 
the development of guided missiles in Britain, U.S.A., 
Germany, the U.S.S.R. and elsewhere, and outlines their 
present and future possibilities. 8jin x 54in. 288 pp. Over 
100 illustrations. 


Second Edition 15s. net sy post 16s. 2d. 


Obtainable from leading booksellers, published by 
lliffe & Sons Ltd., Dorset House, Stamford Street, London, S.E.1 
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BLACKBURN AIRCRAFT 


The Firm with a Future 


invite 


DRAUGHTSMEN 
with aircraft experience 


and 


TECHNICIANS 


of all grades, with sound aeronautical background, to visit Brough and 
discuss the interesting possibilities of a career in the design organisation. 


There are some excellent openings for the right men to work on 
advanced high speed jet aircraft or on freight/transport aircraft 
development. 


For men of proven seniority, holding A.F.R.Ae-.S. or equivalent qualifi- 
cations, some very attractive positions still await the right applicants. 


Please write now, in confidence, to the: 
DESIGN OFFICE MANAGER 
BLACKBURN & GENERAL AIRCRAFT LTD. 
BROUGH, E. YORKS. 


who will be very pleased to arrange an interview to discuss the place 


for you in 


The Firm with a Future 


above 


FOR A NEW DESIGN OFFICE 


SQUIRES GATE AIRPORT, 


|. Senior Radio/Electrical Draughts- 
man to be responsible for all 
Radio/Electrical work. 

2. Junior Draughtsman for general 
Drawing Office work. 

The work will be of an interesting 

nature connected with Component 


Design and Aircraft Conversions. 
Good salaries will be paid to men of 


applicants will be invited for inter- 
view at the Company’s expense. 


Please write in the first instance to: 


Samlesbury Engineering Limited, 


SAMLESBURY 
ENGINEERING 
LIMITED 


require 


to be situated at 


BLACKPOOL 


average ability. Suitable 


Mr. P, O’Gram, 
Chief Draughtsman, 


Squires Gate Airport, 


U.K. and OVERSEAS 
AUTAIR LIMITED 


75 WIGMORE STREET, LONDON W.1 
Telephone: WELbeck 1131 


HELICOPTER CHARTER 


HELICOPTER SALES LIMITED 


Now in their tenth year (the longest established 
independent rotary wing sales organisation) 
can offer the widest range of new and second 
hand helicopters, having supplied equipment 
for military and commercial operation in 

more than 15 countries. 


Charters, finance, training and insurance arranged 


14, Woodlands Parade, High Street, Watford 
Telephone: Gadebrook 2998 


AIRCRAFT SERVICING 


In the building and maintenance 
of aircraft all over the world 
Flexello castors are playing an 
increasing part. Specially 
designed for ground servicing 
equipment, they are utterly 
reliable under all conditions. 
The constant quality, closest 
inspection and modern methods 
have made Flexello the largest 
castor manufacturers in Europe. 


FLEXELLO CASTORS & WHEELS LTD SLOUGH BUCKS 


RT 100 Swivel type castor, | ton 
load capacity, fitted with extra 
heavy duty rubber tyred iron wheel 


For full particulars write for 
Catalogue No. 156 FL 


CONSTANT QUALITY 


CASTORS 


Tel: SLOUGH 24121 


= 


~ 
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PRESS DAY — Classified advertisement 
“copy” should reach Head Office by 
FIRST POST THURSDAY for publication 
in the following week's issue subject to 
space being available. 


AIRCRAFT ENGINEER 


FLIGHT 


CLASSIFIED ADVERTISEMENTS 


5/- per line, minimum 10)- 
line, minimum 12/-. 


House, Stamford Street, London, 8.E.1. 


Orders and cheques sent in payment for advertisements should be made payable to Iliffe & Son-, Ltd., 


and crossed & Co. 
Trade 
52 consecutive insertion orders 
Box Numbers. 
charge for 2 words plus I 
advertisement charge. 
London, 8.E.1. 


P retain the right to refuse or withdraw advertisements at their discretion and do not accept liability 
for delay in publication or for clerical or printer's errors although every care is taken to avoid mistakes 


Advertisement , average line contains 6-7 words 
Contracts, Patents, Legal and Official Notices, Public Announcements, Public 

Each paragraph is charged separately, 
tisements must be strictly prepaid and should be addressed to FLIGHT Classified Advertisement Dept.. 


who use these columns regularly are allowed a discount of 5°, 
Full particulars will be sent on application. 

For the convenience of private advertisers, Box Number facilities are available at an additional 
- extra to defray the cost of registration and postage, 


Replies should be addressed to “Box 0000, c/o Flight," Dorset House, Stamford Street, 


21 Marcu 1958 


Special rates for Auctions, 
Appointments, Tenders 6 - per 
name and address must be counted. All adver- 
Dorset 


for 13, 10%, for 26 and 15°,, for 


which must be added to the 


W.S. SHACKLETON LTD 
Europe’s Leading Aircraft 
Brokers 
offer 


VICKERS VISCOUNT 
FOR HIRE 


Available from March until October, 
1958, with possible extension of two 
more months if required. 

* Viscount 700D Series, 
passenger seats. 

* Rolls-Royce Dart 510 engines, and 
de Havilland propellers. 

* Bendix weather radar in addition to 
full airline radio installation. 

* Charter will be so arranged that only 
— checks 1 and 2 need be done by 

irer. 


W. S. SHACKLETON LTD. 


175, PICCADILLY, LONDON, W.1. 
HYDe Park 2448-9. 


$2 or 57 


NEW 
DESIGNS 
AND 

SALVAGE 


CROSS MFG. CO. (1938) LTD 
COMBE DOWN, BATH 


TEL: COMBEDOWN 2355/8 


PRESS NOTICE 
CLASSIFIED ADVERTISEMENTS 


APRIL 4 ISSUE WILL CLOSE FOR PRESS 
WITH FIRST MARCH 25, 
958. 


AIRCRAFT FOR SALE 


TRAVELAIR, LTD. 
For Private, Executive ~ 
USTER ALPHA. This aircraft was purchased 


brand new several weeks ago, but is being re-sold 
in favour of a larger type. This must present a —_— 
oP oo to acquire a new aircraft at a consider 
uce ic 
(A EMINI 3. 3.B Gipsy Major 10 with low hours. 36- 
channel v.h.f. and radio compass. New C. of A. 
Best value in U.K. at only £3.85 
RRAPIDES. Bargain offer. Two Rapides in good con- 
dition, with current C. of for quick sale. 
£4,000 for both. 
—s IV, 305 hours on engine, v.h.f. radio, 
w C. of A. £535. 
HIPMUNKS Mk 22. Two of these aircraft are 
being converted to A.R.B. Mark 22 standards. 
To be offered with nil = ng Major X/II 
engines. Str. 9 x v.h.t., starter ill be sold at 
a very reasonable price. 
. Terms ed for we sell. 
115 Oxford W.1. GER. 
0610 


R. K. DUNDAS 


For the best and cheapest V.1L.P. 
and Executive Aircraft 


MORE and more businesses appreciate the incal- 
culable advantages of having their own aircraft. 
Why not you? We can meet every requirement, and 
recommend your consideration of the following: 
D.® DOVE — Gipsy Queen 70 Mark II engines 
and full d e-icing. 

GEVERAL Doves, down to £12,500. 


D. H. 44 engine perform- 
ines) from £4,450. 
D. H. “RAPIDES Mots Marks I 


II, £2,500-£3,000. 
"THESE are up to eight-seaters. Four-seaters include 


the follow 
ILES GEM I ormance 
on Gipsy Major 1 3,625. 


ILES MESSENGERS. 
down to £500. 
| Shee details on all aircraft on application to: 


R. ¥. DUNDAS, LTD., Dundas House, 59 St. 
James Street, London, $.W.1. Tel.: HYDe Park 
3717. Cables: Dundasaero, London. [0ss9 


Austers, etc., 


RROLLASONS for Tiger Moths. CROydon 


H. DOVE Aircraft. Available immediately. 
Channel Airways, Southend Airport, 


YVENDAIR of Airport offer choice of three 
Auster Mk V aircraft. Low engine hours. Vendair, 
CROydon 5777. [0603 
IPER CUB J3C-65. Nil houred engine. C. of A. 
March 1959. £750 0.n.0. Seen care of Hants Aero 
Club, Eastleigh. [7699 
puss MOTH, dual control, 3-seater, endurance 7 
hours, full B/F panel. C. of A. till Nov. Exchange 
ry! or would sell. £1,000. E. Dunscombe, Caven- 
ih Court, Richmond Hill. [7693 


AIRCRAFT WANTED 


Deves. in air line or executive condition, 
immediately. Box No. 4581. 


USTER AIGLET with radio. 


jired 
0609 


For Early Delivery 
C46R 


Transport Category Curtiss C46R 
developed by Riddle Airlines, Inc., opera- 
tors of a 35-aircraft fleet of C46s. Licensed 
in accordance with CAA Type Certificate 
3A2 issued 12th March, 1957. Up to 62 
‘passengers. 
Cargo version— 

empty weight 29,000 Ib (13,182 kg) 

gross weight 49,900 Ib (22,682 kg) 
True airspeed at 10,000 ft 225 mph. 
Excellent short field characteristics. Very 
large cargo doors. Completely modernised 
and re-powered with Pratt & Whitney 
R-2800 ‘C’ engines rated at 2,100 hp to 


meet CAR.O.4b requirements for take-off 


and climb. 


The C46R has an outstanding revenue 
earning potential and is the logical 
economic replacement for the Viking or 
DC3 (C47 or Dakota). 

Demonstrations arranged in Europe and 
most currencies acceptable. 


For further details apply to: 
CHALMERS H. GOODLIN 


Exclusive Riddle Airlines Licensee for 
Europe, Africa and Middle East 
Box No. 4255 care of “FLIGHT” 


ty with 
price and location to Box No. {77 


.AN Materials, Filaments, Voltage 
Regulators, Reverse Current Relays 
Main Wheels complete, Wheel and 
Brake spares 

Pumps, Starters, Generators, Tacho 
Generators, Vibrators 
Engine Mounts, Bolts, Bushes, Sand- : 
wich Rubbers 
Anti-drag Rings complete, 
Assemblies and Spares 
Hydraulic Regulators, Selectors, 
Retractors and Compensating Jacks 


Flap 


BLACKBUSHE AIRPORT. CAMBERLEY 
SURREY TELEPHONE 


CAMBERLEY 1600 EXT & 


50 
| 
| 
| | 
| | 
| 
| 
WIRE 
INSERTS 
C47 -DC3_ Specialists | 
; 
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AIRCRAFT WANTED 


RIVATE executive and commercial aircraft re- 
quired Ltd., 115 Oxford 
Street, London, W “GER (0612 


AIRCRAFT ACCESSORIES AND ENGINES 


W. S. SHACKLETON, LTD., 
offer 
for immediate delivery 


MAJOR I, nil hours, 
incorporating the latest crankshaft modification 

E HAVILLAND GIPSY MAJOR X Mark 2, 

either nil hours or low hours since complete over- 

haul, and certified by the de Havilland Engine Co., 


Led. 
Ww S. SHACKLETON, LTD., 175 Piccadilly, 
¢ London, W.1. Cable: “Shackhud, London. 
Phone: HYDe Park 2448/9. [0072 


OLLASONS are jalists in the overhaul of all 
Gipsy engines. CROydon 5151. {0133 
PROPELLERS, de Havilland VP type, suitable 
Proctor, Rapide, etc. Also Proctor fuel tanks, 
undercarriage, etc. Staravia, Blackbushe 
Cambericy, Surrey. 299 
IPSY MAJOR engines all types Mk. 1 to 10. Nil 
hours since complete overhaul. Propellers for Tiger 
Moth and Auster Rapide, Messenger, etc. For details 
of these items and other spares: Mitchell Aircraft, ate 
The Airport, Portsmouth. Tel.: 717641. [03 si 
BAROME: TERS. Kelvin and Hughes manufacture 
for Directorate Atomic Energy. Exceptionally 
sensitive and accurate. Scale 0-1050 milli-bars. Ex- 


ceptional opportunity. Staravia, Blackbushe Altos 
Camberiey, 0298 
AIRFRAME spares for Dakotas, Harvard, Piper Cub, 
Fairchild “ us,” Beechcraft D.17S, Mosquito, 
Spitfire, Firefly. engine spares for Pratt & Whitney, 
Armstrong Siddeley, Lycoming, etc. Accessories and 
instruments for all types of aircraft. 
J]. WALTER, Gatwick Airport, Horley, Surrey. 
Tel.: Horley 1420 and 1510 (Ext. 105 fer. 
Cables: Cubeng, London. [02 
HILLIPS & WHITE, LTD., offer from aa 
instruments and instrument parts. Navigational 
equipment, electrical components, airframe parts and 
hydraulic components and parts. Engine spares for de 
villand Gipsy Major and also Arm- 
strong Siddeley Cheetah IX, X, spares. Stock 
available. 61 Queen's London, W.2. 
Ambassador 8651, 2764. Cables: Gyrair, — 


NGINE Overhauls. Hants and Sussex Aviation 
Limited, offer Britain’s most comprehensive com- 
plete overhaul service, magneto —s service and 
comoonents and spares supply. jalizing in = 
de Havilland and Gipsy range inchs uding Queen 30 
series. United Kingdom distributors of Continental and 
agents for Lycoming. Also provide full cover for Cirrus 
range and Cheetah series. Most types available on 
exchange. Engines, Components and ae x shipped 
to all parts of the world. Address: irport, 
Portsmouth, Hants. Telephone: 73947. (0711 


AIR PHOTOGRAPHY 


MORSE Film Units and Film Dryers, 

Continuous Film Printers; on and Mason 
Contact Printers; Water Supply ‘Kits; Glazing 
Machines; F.24 Spiral and Spool Developing Outfits; 
K.17; F.52; F.49; and F.24 Cameras, Mounts, Lenses; 
Magazines, Controls, Vacuum ps, Motors and 
Spares for above Cameras; 16 m/m and 35 m/m 
Cameras, Projectors and Spares. Also large quantity 
of Aerial Film (all _—~ A. W. Young, a4 Mildenhall 
Road, London, E.5. Tel.: AMHerst 6521. [0290 


GLIDING TUITION 


EARN to fly during your holidays! Beginners’ 
Gliding Courses, also Olympia Conversions, from 
£12 12s. inclusive. Send s.a.e. to Dept. 2, Lasham 
Gliding Centre, Alton, Hants. (7686 


HELICOPTERS 


LICOPTER charter. rw. available U.K 
London, W.1. Tel.: WEL beck 113 [0021 


British Air Line Pilots Association 
95 MOUNT STREET, W.1 
Tel.: Grosvenor 6261 


Membership open to all commercial and 

Service pilots. For full details concerning 

objects and particulars of membership 
please write to the General Secretary. 


FOR THE 
CLUB 
FLYER 


FLYING 
HELMET 


No. 103 


Leather Flying Heimet for the Club Flyer. Suitable 
for use with flat type Gosport Tubes. C/No. 214. 
Weight 8 ozs. Brown only. Sizes 64 in. to 7} in. 
Gosport tube C’'No. 214, 22/6. 

¥& Helmets complete with Gosport Tubes, $9 6 per set. 


HELICOPTERS 


ELICOPTER Services, Ltd., offer their aircraft for 
all helicopter 96 Piccadilly, A* 
Phone: GRO. 5495/6. te 0800 


HANGARS 


ANGAR, 60ft. wide by 75ft. long, suitable club. 
£1,500, steel work erected. Bowmans Engineer- 
ing Co., Bell Lane Works. Phone, Bowmansgreen 
3141. 


LINK TRAINERS 


Db LINK Trainer for sale. Box No. 4854. [7676 


RAF. ANTI-GLARE SUN SPECTACLES 
Complete with strong case, 22/6 post free. 


Terms to Flying Clubs. request. 


D iLewss) 124 GT. CORTLAND sT., 
LONDON, W.1 


Tel. MUSeum 4314. Grams: Aviakit, Wesdo, London. 
Open all day Saturday. 


PUBLIC ANNOUNCEMENTS 


AIR TRANSPORT ADVISORY COUNCIL 


HE AIR TRANSPORT ADVISORY COUNCIL 
give notice that they have received the under- 
mentioned applications to operate scheduled air 
services:— 
B.K.S. Air of 1, Marylebone 
h_ Street, , for the a 
Normal Scheduled Ay be operated wi 
Dakota and Ambassador aircraft for the carriage of 


FLY PIPER 


Over 1,200 Apaches 
lead the world in twin engined 
executive transportation. 
Sole Distributors in Gt, Britain & Ireland 


f.a.G. 


Irish Air Charter Lid. 
62 Merrion Square, Dublin. Phone 6a79% 


Films available. K24, N24, F52, K8AB and other 
cameras and all accessories available from stock. 
We purchase all types of aircraft cameras, lenses 
and equipment appertaining to photography. 
Write:— Air Survey 
Photo Supplies 


423 Green Lanes Lendon, N.4 
MOUntview 5241/2 


AIRCRAFT & ENGINE PARTS 


DOUGLAS 
LOCKHEED 
PRATT & WHITNEY 
WRIGHT 
LYCOMING 
U.S. RUBBER 
GOODYEA 
ELECTRONIC PARTS 


@ IMMEDIATE ATTENTION 
@ PROMPT SERVICE 
@ FULL SATISFACTION 


ATLANTIC AVIATION 


CORPORATION 


Teterboro Airport Cable Address 
Teterboro, N.J., U.S.A. Atlantic Teterboro 


pas supplementary freight and mail at an 
initial frequency of two return flights weekly on each 
service increasing later in accordance with tr 
demand for seven years from 3lst October, 1958:— 
PPLICATION No. 1650 for a service on the route 

Southend and/or London Airport-Lyons. 
PPLICATION No. 1651 for a service on the route 

Newcastle-Southend (optional)-Lyons. 
PPLICATION No. 1649 from Hunting-Clan Air 

Transport, Ltd., of London Airport, Hounslow, 
Middlesex, for the following increases and variations 
in the frequencies of their services to Africa:- 

(a) from two return flights each 28 days to 31 
return flights per annum on their Normal Scheduled 
Service between London and Accra 

(b) from two return flights each 28 days to 39 
return flights per annum on their Coach Class 
Service between London and Salisbury (S. Rhodesia); 

(c) from four return flights each 28 days to 52 
return flights per annum on their Coach Class 
Service between London and Nairobi. 

HESE applications will be considered by the 

Council under the Terms of Reference issued to 
them by the Minister of Civil Aviation on 30th July, 
1952. Any representations or objections with regard 
to these applications must be made in writing stating 
the reasons and must reach the Council within 14 days 
of the date of this advertisement, addressed to the 
Secretary, Air Advisory Council, 3, Dean's 
Yard, London, S.W.1, from whom further details of 
the applications may be obtained. When an objection 
is made to an application by another air transport 
company on the grounds that they are applying to 
operate the route or part of route in question, their 
application, if not already submitted to the Council, 
should reach them within the period allowed for the 
making of representations or objections. [7696 


PUBLIC APPOINTMENTS 


THE COLLEGE OF AERONAUTICS 
English Electric Research Fellowship in Aeronautics 


APELICATIONS are invited for a Research yo 
ship which has been established at the Coll je by 
The English Electric Co., Ltd. The Fellowship 
tended to provide opportunity for post- ~All 
research into the problems of vibration or stability and 
control of aircraft, and is tenable for one year begin- 
n on or about Ist October, 1958. The value of the 
Fellowship is about £750. 

PPLICATIONS, giving full a age of educa- 

tion and experience and q the names of 

three referees, are required or Mist y, 1958, and 
should be addressed to: 


The Warden, 
The College of Aeronautics, 
Cranfield, 
Bletchley, 
Bucks. (7656 


AIRCRAFT SPRING WASHERS 
TO BS. 
SPECIFICATION 
S.P.47 


CROSS MFG. CO. (1938) LTD., COMBE DOWN, BATH 


ihe 
4 
| 
| 
| 
| 
| 
| +, 
| 
k20 
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PUBLIC APPOINTMENTS 


TUITION 


TUITION 


FEDERATION OF RHODESIA AND 
NYASALAND 


Ara “ANTS, under 27, must hold the School 
Certificate or G.C.E. with at least four subjects 

at “O” level obtained at the same examination and 

have had a minimum of four years’ experience in 

meteorological duties 
TARTD 


iG Salary: £580-£900 on =. 
and experience, on scale rising to £1,370. 
posts, with salaries up to £1,800 are filled by aon 


promotion 
PPLICATION forms and further details from the 
Somaunry (R), Rhodesia House, 429 Strand, Lon- 
don, W.C.2. Closing date April 18. (7683 


CLUBS 


Ht AND ESSEX AERO CLUB, Stapleford 
Tawney Acrodrome. M.C.A. approved private 
Auster, Gemini, and Tiger 
Trial lesson 35s. 15 miles centre of eo 
Central Line underground to Theydon Bois, 
to club. Open every day. Tel.: Stapleford 210. se 


TUITION 


CIVIL PILOT/NAVIGATOR LICENCES 


AIGA TION, LTD., provides full-time or postal 
tuition, or a combination of either of these methods 
to suit individual requirements, for the above licences. 
Classroom instruction can be provided for A.R.B. 
General, certain Specific Types and Performance 
Schedule cn, Link Training Dept. at 
MONarch 1 

full apply to the Principal. 


AVIGATION, LIMITED, 
30 Central 


Ealing B/way, London, W.5. 
el.: Baling 8949. 


(0248 


THE COLLEGE OF AERONAUTICS 


PPLICATIONS are invited for the Perring Scholar- 
in Aeronautics, valued £500 per 

tenable at the of Aeronautics. The 

py will be itted to the two-year course at 


APPLICANTS should preferably be honours gradu- 
ates or final year unde duates in engineering, 
mathematics or physics; applications from non-gradu- 
ates with comparable qualifications will also be 
considered. Candidates must be British subjects 
domiciled in the United Kingdom. 

RMS of application and statement of Sonim 

will be forward on written application 


The Warden, 

The College of Aeronautics, 
Cranfield, 
Bletchley, 

Bucks. 


TH closing date for the receipt of applications is 
18th May, 1958. [7583 


AIR SERVICE TRAINING 
The only fully equipped private School of Aviation. 
Specialist staff, comprehensive equipment and full 
residential and recreational facilities within the School 
ensure the soundest training for an aviation career. 
M.T.C.A. APPROVED COURSES 


for private and commercial pilots’ licences and main 
tenance engineers’ licence in categories “A” and mo 


HELICOPTER COURSES 


— private and professional licences. Details available 
from the Commandant. 


AIR SERVICE TRAINING, LTD. 
Hamble, Southampton. Tel.: Hamble 3001/9. 


City of Lendoa 
SIR JOHN CASS COLLEGE 
Department of Navigation 
Jewry Street, Aldgate, E.C.3. 


NSTRUCTION and preparation for Pilots’ and 
I Navigators’ Licences. 


COMMERCIAL PILOT 
SENIOR COMMERCIAL PILOT . £12 
AIRLINE TRANSPORT PILOT £16 
FLIGHT NAVIGATOR £20 


Write, call or telephone (Royal 3383) oe prospectus 


A SUCCESSFUL career for your son. 


for branches of 

Diploma ue leads to executive appointments 

civil —— design and development, draughtsman- 

ship, maintenance, etc. Extended courses to prepare 

for A.F.R.Ae.S. and A.M.I.Mech.E. 


a 
rite for p $s to Engineer in o 
of Chelsea, ion, S.W.3. 
FLAxman 0021. [0019 
URREY Flying Club, Croydon 2 a. M.C.A. 
approved for private oS seven 
days a week. Croydon 77 7 
REE! Brochure giving details of courses in 
branches Acro A.F.R.Ae. 


so Courses for all other 
Write E.M.I. 
(Associated with H.M.V.). 


ranches 
Dept. Lenton, W.4. 


SEA Municipal Air and 

School. Comprehensive training for all 
flow" , ratings and endorsements. 
acilities for instrument, night-flying and commercial 


ilot licences. unk aircraft. training to 
Pull instrument rating standard. Full technical com- 
mercial pilot courses at the M College. £11 


No 


A. approved 30-hou 


or subscriptions. 


[0970 


Municipal Air- 
Sea, Essex. “Rochford 56204. [0452 


MARSHALL 


AIRPORT WORKS CAMBRIDGE 


TOP GRADE 
ELECTRICAL INSPECTORS 


required for work offering good long-term 
prospects on 


MULTI-JET AND TURBO-PROP 
CIVIL AIR LINERS 


Single lodging accommodation. 
Subsistence allowance to married men. 


New houses eveilable 
y's i g scheme. 


under ¢ 


Suitable applicants will be offered 
Staff Rates and Conditions 
including Contributory Superannuation. 


Write, call or ‘phone for interview 
Cambridge 56291. Ext. 36. 
EMPLOYMENT OFFICER 


THE NUCLEAR POWER PLANT COMPANY LIMITED 


ENGINEERS 
required for Commissioning Nuclear Power Station Reactors. 


Applicants should hold a degree in Mechanical or Electrical 
Engineering and have had subsequent experience in industry. 


Training in reactor engineering will be given to selected candidates. 


Written applications, giving full details of qualifications and 
experience, should be addressed to: 


The Secretary, 
The Nuclear Power Plant Company, Ltd., 
Booths Hall, Knutsford, Cheshire 


Quoting reference CMS /F /37. 


invites application 


CENTRAL AFRICAN AIRWAYS CORPORATION 
CENTRAL AFRICAN AIRWAYS 


COMMERCIAL MANAGER 


Salary will be in accordance with experience and qualifications. 


Applications should be addressed to 
THE SECRETARY, CENTRAL AFRICAN AIRWAYS, 
SALISBURY AIRPORT, SALISBURY, SOUTHERN RHODESIA. 


Envelopes should be endorsed “Confidential, Commercial Manager Post.” 


for the post of 


32 
Vacancies: Junior Meteorological Officers 
Department of Meteorological Services 
| 
* 
Band 
ted 
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53 


TUITION 


SERVICES OFFERED 


SITUATIONS VACANT 


N for an airline career, at London's nearest 
fully-equipped flying school. Complete C.P.L. 
flying and ground training (available separately if re- 
hie ired) at inclusive cost of £975. Details from the 
ief Instructor, Elstree Aerodrome, Herts. Elstree 
[7660 


NG R. Ae. S., A.R.B. Certs., A.M.I.Mech.E., etc.. 
on “no pass, no fee” terms. Over 95 per cent 

successes. For details of exams. courses in all 

branches of Aeronautical work, Aero 

(Depe 702). 29 “Weights 

free t. », 2 ht’s 
London, W [0707 


to £32; Instructor’s Licences and Instru- 
ment flying for £3 15s. Od. per hour. Night fly- 
ing £4 15s. Od. per hour. Residence 6 guineas weekly. 

Approved M.C.A. Private Pilot’s Licence course. 

course for Commercial Pilot's Licence. 
iltshire School of Fiying, Ltd., Thruxton Aerodrome 

(Andover Junction 1 hour 15 minutes from Waterloo), 

Hants. 0253 


BALL BEARINGS 


NEW Ball and Roller Bearings, over 4,000,000 in 

stock in more than 4,000 types. Britain’s largest 
stocks. Stock list available. Claud Rye. Lrd., 
895-921 Fulham Road, London, S.W.6 RENown 
6174 (Ext. 24). [0420 


BUSINESS AND PROPERTY 


AVIATION business for sale, established twenty 

years on major airport in Southern Ontario; 
modern shops and offices; substantial overhaul and 
repair facilities; flying school; contract flying; sales of 
aircraft, parts and supplies. Full information. Harbin- 
son & Company, 80 80 Richmond S Street West, Toronto, 
Canada. (7685 


CAPACITY AVAILABLE 


KELLERING and profile milling in all metals. Send 
us your die blocks to copy from wood or plaster 

masters. Up to a by 8ft. max. size. We are die 

copiers to the trad 

APMYTAGE BROS. (KNOTTINGLEY), LTD., 
The Foundry, Knottingley, Yorkshire. Tel.: 

Knottingley 2046. [0975 


CLOTHING WANTED 


A.F. officers’ uniforms purchased; selecti: 
R, of R.A.P. officers’ kit for sale, tt som 
ditioned. Fishers, Service Outfitters, 86-88 Welling- 
ton Street, Woolwich. Tel.: Woolwich 1055. [0567 


FOR SALE 


released, ex-stock. Staravia, Blackbu 
Camberley. ne 


OUTBOARD MOTORS 


W. S. SHACKLETON, LTD. 


ACTUALLY available in stock at London office, new 
British Seagull Motors (“‘The best out- 
board motor in the eg 


MODEL Forty Plus shaft Century Plus 

with 4 tol gear fitted long range 
tanks. 

S. SHACKLETON, LTD., 175 Picca » 

London, W.1. HYDe Park 2448/9. 


PACKING AND SHIPPING 


R, LTD., 143/9 Fenchurch Street, 
: Mansion House Official packers 
and ‘the aircraft industry (0012 


SERVICES OFFERED 


MAGNAFLUX CRACK DETECTION 


TARAVIA of Blackbushe Airport, Camberl 
Surrey, offer the facilities of their fully A.R. 
approved non-destructive testing to air- 
craft manufacturers and operators. Special attention 
to A.O.G. requirements. 


REPARS 2 and C. of A. overhaul for all types of air- 


craft. Brooklands Aviation, | Ltd., Civil Repair 
Services, A Nor Pp Tel. : 
Moulton 3251, (0307 


SITUATIONS VACANT 


HUNTING AIRCRAFT LIMITED 
Require at Luton 
Experienced Stress Engineers 
Interesting New Design Work 


H.LN.C., A.F.R.Ae.S. or equivalent qualifications 
TORY Staff Pension and Life Assur- 
Aiea tat giving full details of qualifications, 


rience, and q 
ref. MF/44, 6, "should be addressed to the: 


Personnel Manager, 
Hunting Aircraft Limited, 
The Airport, 
Luton, 


FLIGHT Test Technician required, ex 
of testing, analysing performance and 
also enginee: assessment of aircraft. 

= — ORY Pension and Life Assura 


quoting ref. should 17) addressed to the 
Personne! Manager, 
HUNTING AIRCRAFT, LIMITED, 
The Airport, 
Luton, 
Beds. (7 


Flying Club. Box No. 
TAFF Pilot required aircraft. 
Chief Pilot, R.N.A.S., St. Davids. 


Southend Airport. 


1958. Reply to Box No. 4932 


ment and/or Electrical “X” Licensed Engin 


Beds. (7681 


perience 
handling, 


APPLICATIONS, siving full details of qualifica- 
required, and 


CAPTAINS required for Viking aircraft flying on 
scheduled services. Apply Channel T0088 


JFREELANCE Captains required for Viking Opera- 
tions ex Southend Airport, June to Sconce? 
68 


AN AIR ENGINEERING, LTD., require Instru- 


Apply Chief Engineer, Lasham Airfield, Alton, (7662 


mee 


669 


for 


cer. 


MARSHALL 


AIRPORT WORKS CAMBRIDGE 


SKILLED AERO 
ELECTRICIANS 


FOR INSTALLATION AND TESTING 

Electrical Systems in Modern Aircraft. 

Overtime and Production Bonus Ensure 
Good Average Earnings 


Single Lodging Accommodation 
Available 


Subsistence for Married Men 
Write, Call or ‘Phone 


Cambridge 56291, Ext. 36 
EMPLOYMENT OFFICER 


Phone: Camberley 1600—Ext. 238. (0291 


NSPECTOR with “A” and “C” Licences on Viking 
aircraft; experience on Heron aircraft also an 
advantage. For Maintenance Base at Manchester Air- 


port. 
PPLY in confidence: Chief Ins or, ~ _— Aircraft 
Services, Limited, Blackbu: Airport, Camber- 
ley, Surrey. Phone, Yateley 
— Radio Engineer for position of 
pm me te be based in Malta or Cyprus. 
Basic salary £800-£1,000 per annum plus overseas 
allowance up to £82 10s. per month. Free transporta- 
tion for joan on positioning. 
*A* LICENSED Radio Engi of 
responsibility at Blackbushe prepared to 
serve overseas in European theatre for short 
Good salary for right man. 
IKING ‘A’ and ‘C’ Licensed Engineer for respon- 
sible position to be based in Aden. Basic salary 
£800-£1 ~_ ft annum, all meals and accommodation 
Vikine y Company plus daily allowance of 15s. 
KING ‘A’ and ‘C” Licensed Engineer for position 
of responsibility at Blackbushe Airport, 
to serve overseas in European theatre for short periods. 
Good sas salary for right man. 
UNT T 800 series ‘A’ and ‘C’ Licensed Engineer 
Manchester Airport, preferably cho. with 
‘A’ and ‘C’ Viking endorsement, to act in ition of 
responsibility as Deputy Works Manager. salary 


for right man. 

D p scheme available for all above posi- 
tions. Apply in confidence: Technical ee, 
Eagle Aircraft Services, Limited, Blackbushe Anns 
Camberley, Surrey. Tel.: Yateley 2371. 
Assistant required for 

varied work in Heat Exchange Test Department. 
H.N.C. standard; post graduate experience also offered 
in this field. Write stating age, experience and tess 
required to Box 4918 
FLECTRICAL Engineer with “X” Licence 
for the overhaul of Heron and Dakota equipmen 
Permanent position with prospects offered. Appl ly 
to Chief Engineer, Cambrian Airways, Ltd., Cardi 
(Rhoose) Airport, Nr. Barry, Glamorgan. Tel.: 
Rhoose 331. {7 634 
UNTING-CLAN AIR TRANSPORT. LTD., 
require Base Navigator for duties including route 
planning, payload estimates and performance calcula- 
tions. Recent airline experience an advantage. Appli- 
cations to Station Manager, London Airport, Houns- 
low, Middx (7695 
L'* Trainer Instructor, preferably with mechanical 
and operating experience of English D-4 Mark II 
and American ANT-18 Trainers, urgently required for 
school in Beirut. Salary £1 fy fr annum net after 
taxes. Apply in to W. hackleton, Ltd., 
Piccadilly, London, (00 
REQUIRED: Electrician, A and C 
Engineers, Fitters and Riggers with experience on 
light aircraft. In the first instance apply in writing 
givine full details of qualifications and experience to 
Goodhew Aviation Company, Limited, Oxford Air- 
port, Kidlington, Oxford. (7642 
ESIGN Development Draughtsmen for Guided 
Weapons Design Office. Qualifications : 
preferably, but O.N.C. minimum. Aircraft structural 
experience an advantage. Location near Harrow-on- 
the-Hill station. Apply: Administrative Manager, 
A. V. Roe & Co., Ltd., 2 College Road, Harrow, 
Middx. Telephone: Harrow 8431. {7679 
TRESSMAN-DESIGNER (structures) with mini- 
mum 7 years aeronautical experience (preferably 
including helicopter design), required in Midland area 
for interesting new development. Salary proporti 
to experience and qualifications which should be 
detailed fully in application. Applications strictly con- 
fidential. Box No. 4980. [7694 
LICENSED Radio Engineer required to take charge 
of the Inspection Deparment of a larze Radio 
and Radar Overhaul Shoo in the London Airport area. 
It is essential that candidates have full knowledge of 
working under A.R.B. approval and also experience on 
VOR/ILS units. Good salary and staff conditions to 
right apovlicant. Write, Box F 867 LPE, Romano 
House, 399/401 Strand, London, W.C.2. (7689 
ANDLEY PAGE (READING), LTD., The 
Aerodrome, Woodley, Reading, have vacancies 
for Senior Stress Engineers, with wide practical ex- 
perience, for interesting work on Civil Aircraft High 
commencing salaries with new houses to rent will 
be offered to those appointed. Life Assurance and 
Superannuation Scheme in operation. Please send 
full particulars of experience, etc., to the Peretwaas 
cer. 
B E.A. require Air Safety Branch Investigator, pre- 
© ferably 30/40 years of age. Experience as Pilot 
and/or good knowledge of design, construction and 
operation of modern aircraft desirabie. Previous ¢ — 
ence in this type of work and investigating accidents 
an advantage lary from £1,120-£1,600 Tr annum. 
Written applications to Personne! Officer, Head Office, 
British European Airways, Keyline 
Middlesex. 


SITUATIONS WANTED 


PPASSED-OUT Aeronautical Students of this College 
desire to apprentice, have higher education or 
employment, in aviation industries, colleges, Flying 
Clubs, etc. All particulars from the Principal, Southern 
Cc College of Engineering and Technology (P), Led., 
Per , Ernakulam (South India). [7697 
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Box No. 4977 [7690 


Ww -wide offer 


SITUATIONS WANTED BOOKS BOOKS 
PL, 25, single, requires j ing job summ ALLIES and Trials,” by S. C. H. Davies of “The VELOPMENT of the Guided Missile 
(7691 Autocar.” Describes in a colourful style the Dt by Kenneth W. Gatland, F.R.A.S. ofl 


season. Box No. 4978 
RAINER Instructor (civil) does own maintenance 
D4, ANT18, requires position U.K. or overseas 


VICTED by Rent Act. Executive ca en- 
imeer, 30 years’ experience, secks new 
Will go anywhere. Box No. 49 


BOOKS 


“BQRIGHTER Photography for Beginners,” 
B 


graphic process without tedious explanations of optics, 
physics, chemistry or mathematics 
vised throughout and lavishly illustrated, is the obvious 
choice for those who want a non-technical explanation 
of how to succeed with a camera 
net from all booksellers. B 


& 
London, 


ay only aviation bookshop, Send 3d. for 


toe Ane catalogue or call Saturday. Beaumont, 2a 
venue, Winchmore Hill, London, N.21. 

[0620 

by David 


Charies, F.R.P Describes the whole photo- 


This edition, re- 


Fourth Edition, 6s. 
post 6s. 8d. from Iliffe 
Dorset ouse, Stamford Street, 


author’s many adventures whilst driving in rallies and 
trials in all parts of Britain and Europe. The Monte- 
Carlo Rally, the exciting a Trials and many other 
spectacular events are recalled ty this world-renowned 
—. driver. 15s. net from booksellers. 16s. by 

t from Iliffe & Sons, Ltd., Dorset House, Stamford 
Stree treet, London, S.E.1. 


BACS or N A. Giet. Translated 
from the pee srs Phippen and J. W. 
AY Most engineers fove made use of nomograms 
at some time in their careers, and are fully alive to the 
fact that they are a very convenient tool when the same 
formula has to be solved papemesy for several sets of 
variables. It is fair to say, however, that only a small 
proportion of even those who habitually employ nomo- 
rams know how to construct them for their own use. 
ost of the comparatively small literature on the 
subject is written for mathematicians and is extremely 
difficult for the engineer to This 
book is essentially practical, and not only demonstrates 
the many and varied applications of the abac or 
nomogram, but shows how even those without highly 
specialized mathematical knowledge may construct 
| own charts. 35s. net from all booksellers. By 
36s. from the publishers: Iliffe & 0% Led., 
t House, Stamford Street, London, S.E. 


main information now available on the develop- 


a d or constructed. 15s. net, all 
By post 16s. 2d. from Iliffe & Sons, Ltd., 
: House, Stamford Street, London, S.E.1. 


Dae, of phy,” 18th Edition, 
edited A. L. M. erby, B.A., M.Sc. 
F.HLP.S. This book has been establis ed as a standard 
reference work for practising photographers, amateur 
and professional alike, for over sixty years. During that 
time it has been revised at frequent intervals and 
brought up-to-date. The present enlarged edition has 


been almost entirely re- -written. s on 
“Colour buted by Perey. speci- 
ally fon. F.R.P.S., 

and G. H- 


Sewell, ARES. ve also been re- 

written in the light of recent developments. The 

dictionary also gives up-to-date formule for every pro- 

cess, new and old. 2!is. net from all booksellers. By 
Sd. from The Pu 
, Dorset House, Stamford , London, S.E.1 


MARSHALL 


AIRPORT WORKS CAMBRIDGE 


SKILLED 
AIRFRAME FITTERS 


required for work offering 


Geod Long-term Prospects on 
MULTI-JET AND TURBO-PROP 
CIVIL AIR LINERS 


Overtime and Production Bonus ensure 
Good Average Earnings 
Single Lodgings Available 


Write, call or ‘phone 
Cambridge 56291, Ext. 36 
EMPLOYMENT OFFICER 


A. V. ROE & CO. LIMITED 


WEAPONS RESEARCH DIVISION 
(Guided Missiles) 


WOODFORD, CHESHIRE 


have a number of vacancies in their TRIALS ANALYSIS SECTION: 

yar SENIOR POSTS + for mathematicians, aeronautical engineers and physicists 

* to supervise teams of graduates conducting investigations 

into the problems of flight dynamics, design of rocket 

test vehicles, performance of propulsion systems, and the 
theory of numerical analysis. 


for statisticians, mathematicians and physicists, to study 
missile reliability, theory of vibration, performance of 


... JUNIOR POSTS: 


matics. 


SENIOR POSTS 
The Chief Engineer, 
Weapons Research Division, 
A. V. ROE & CO. LTD., 
Woodford, Nr. Bramhall, Cheshire. 


propulsive units, 


Good working facilities are available, including modern data handling 
and computing equipment with direct access to a large digital computor. 
Good canteen facilities and a superannuation scheme. 


Applications quoting reference WRD/FGC/R.113/F should be addressed as follows: 


flight dynamics, and general mathe- 


JUNIOR POSTS 


The Personnel Manager, 
A. V. ROE & CO. LTD., 
Greengate, Middleton, Manchester. 


INDEX TO ADVERTISERS 


Abbey Pane! and Sheet Metal Co., Ltd. ts 


td. 12 
Facing Edit. Page 382 
Armstrong Whitworth Aircraft Co., Ltd., 


Sir'W. G. Cover i 
Adantic Aviation Copeman. $1 


Autair, Ltd 49 
Blackburn and General Aircraft, Ltd. ...... 41, 49 
Boulton Paul Aircraft, Ltd. 3 
B.P. Aviation Service uoees 26 
Bristol Aircraft, Lid Cover iv 
British Air Line Pilots’ Association, The 51 
British Thomson-Houston Co., Ltd., The 48 
British Timken, Lid Cover iii 
B.S.T. Aeronautical Co., Ltd. 

Cassell and Co., Ltd . 4 
Central African Airways Corporation ......... 52 
Cory Brothers and Co., Ltd. 47 
Cross Manufacturing Co. (1938), Ltd. 50, 51 
Decca Navigator Co., Ltd., The 


De Havilland Engine Co., Ld. The 
Pacing Edit. Page 379 
Delaney Gallay, Ltd 20 


Desoutter Brothers, Ltd 28 
Docker Brothers 2 
Dunlop Rubber Co., Lid 19 

lish Electric Co., Ltd., The 43 
E.N.V. Engineering Co., Ltd 14 


Fison-Airwork, Ltd. ........... 10 
Flexello Casters and and Wheels, Ltd. ..... ee 
Goodlin, Chalmers H. ............. 
Goodyear Tyre wend “Rubber Co. (Great 


Britain), Ltd. ..... 45 
Graviner Manufacturing Co., ‘Lid. 


Harringay Photo Supplies ..... duuatenes 51 
Hawker Aircraft, Ltd. Between Edit. Pages 368/9 
Helicopter Sales, Ltd. 49 
Henshall and Sons stone), Ltd., 14 


Hordern-Richmond ver ii 
lliffe and Sons, Ltd 
Irish Air Charter, Ltd. 
Jessop and Sons, Ltd., Wm. ..................... 7 


Kelvin and Hughes (Aviation), Ltd 
Between Edit. Pages 388/9 


Latex Upholstery, Ltd. 48 
Lewis, Ltd., D. 
London School of Air Navigation, Ltd. $2 


Marconi’s Wireless Co., Ltd. 42 
Marshall's Flying Schoo . 52, 53, 54 
Martin-Baker Aircraft Co., Ltd. 

Facing Edit. Page 7” 
M.L. Aviation Co., Ltd. 


Mollart Engineering Co., Ltd. is 


Napier and Son, Ltd., Dy 7 
Nuclear Power Plant Co., Ltd., The ...... —_ 
.. 


Power Auxiliaries, 
Prod Se 


Samles Engineering, Ltd. .. 


Saunders-Roe, Ltd. ......... Facing Edit. Page 384 
50 


Facing Edit. Page 385 


Short Brothers and Ha Harland, 13 
Sud- Aviation 
T ‘on Aircraft 
Thorn Electrical Industries, Ltd. .......... mes 


Vertol Aircraft Corporation 
Between Edit. Pages 3838/9 
Vickers-Armstrongs (Aircraft), Ltd. 18 


Westland Aircraft, Ltd. .. 28, 27, 29 
Wiggin and Co., Lid., Henry 
Facing Edit. Page 388 


Printed 
abroad from the foil: 


in Great Hritain for the the Pubtishers, [LI 
owia AUSTRALIA AND NEW ZEALAND: 
AFRICA: Central News Agency, Ltd; 


jordon 
Wm. Dawson & Sons (S.A.), UNITED STATES: Eastern 


S.E.1, 


Dorset House, Stamford Street, London, by 
& Gotch, Ltd. INDIA: A. H. Wheeler & Co. 


oe PRINTERS LTD., London, and 


NADA: The Wm. Dawson Su Son Serv Service, Gordon & 
ce 
News Ca, X00 West bueet. New York 
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FLIGHT 21 Marcu 1958 | 
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T ment of guided weapons in Britain, U.S.A., Germany, ; 
U.S.S.R., and elsewhere. Other chapters discuss : 
| suided missiles as instruments of research into the ; 
I | upper atmosphere and outer space, and as vehicles of ' 
| interplanetary travel. An appendix shows the charac- : 
stics of 130 powered missiles known to have been = 
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These illustrations show, 
actual size, some of the 
Timken tapered-roller 


bearings used in aircraft 


From left to right, top row, these comprise 


§ Blade root bearing for variable-pitch propeller. 

2 Bearing for an airborne instrument mounting. 

3 Helicopter rotor torsion hinge bearing. 

4 Bearing for spider mechanism controlling cyclic 
pitch of helicopter main blades. 


Bottom row, left to right: 


S$ Bearing for variable-pitch propeller blade root, also 
for helicopter rotor torsion hinge. 
6 Helicopter tail rotor blade root bearing. 


7 Light section bearing used for many applications 
including helicopter blade hinges. 


Timken bearings can be supplied to meet widely 
differing requirements, for example, the steep 
angle bearings |, 2, 3, 5 and 6 are designed to 
meet thrust loads heavy in proportion to the 
radial loads. 4, resisting tilting, is chiefly 
subjected to radial loads, so is example 7. 


Regd. 
Trade 
Mark: 


tapered-roller bearings 
MADE IN ENGLAND BY 
BRITISH TIMKEN LTD. 


DUSTON, NORTHAMPTON (HEAD OFFICE): DAVENTRY AND 
BIRMINGHAM 
Telephone: Northampton 4921-8, 3452-3 Telex No. 3!-620 
Telegrams: Britimken Northampton Telex 
Subsidiary Companies: Fischer Bearings Company Ltd., Wolverhampten 
Timken-Fischer Stockists Ltd., Birmingham 
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Sycamore to the Rescue! 


Bristol Sycamore, in service all over the convertible to a number of specialised military and civil 
world, proves itself a fast and efficient roles. Its normal cruising speed is 79 knots, but it can fly at 
life-saver 100 knots without vibration. 


The Sycamore’s high power/weight ratio and low disc 
loading give it an exceptional reserve of power, invaluable 
in varied and often tough operations. 


“*. .. airborne four minutes after distress call was received. 
Visibility 500 yards in low cloud and drizzle. On arrival in 
are:., SARAH signals were picked up and after 10 minutes 
dinghy was sighted. Winch cable lowered and pilot brought 


aboard. Fifteen minutes later, rescued pilot was receiving B Q | STOL 


medical attention at base... . 


This and many similar operations, over land and sea, 


show how the Sycamore’s dependability and versatility in- yc a rm O re 


crease the chances of saving life from the air. 


The Bristol Sycamore is a five-seat helicopter, easily BRISTOL AIRCRAFT LIMITED 


Pat 
| 


